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Lifted Domains

D

<latexit sha1_base64="F8X02o7CeMcGWoYuaoxM4Nfz7Gs=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRUFAmEiGREis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun9wbyKrOXR4JCPdC5gBKRR0UKCEXqyBhYGEbjC9zvzuI2gjInWHsxj8kE2UGAvOMJXaN8Nqza27Oegy8QpSIwVaw+rXYBRxG4JCLpkxfc+N0U+YRsElzCsDayBmfMom0E+pYiEYP8mDzumJNQwjGoOmQtJchN8bCQuNmYVBOhkyfDCLXib+5/Utji/9RKjYIiieHUIhIT9kuBZpA0BHQgMiy5IDFYpyphkiaEEZ56lo00oqaR/e4vfL5P6s7jXq5+1GrXlVNFMmR+SYnBKPXJAmuSUt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENOBWRVQ==</latexit>

?D?

<latexit sha1_base64="qULYdRAbndZUM5Xo+ZFzODt67UY=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRUFAGiTykxLLOl0045Xw2d2ukyErBV9BCRYdo+RQK/gXbuICEaXY0s6vdHT+SwqBtf1qlpeWV1bXyemVjc2t7p7q71zFhrDm0eShD3fOZASkUtFGghF6kgQW+hK4/ucz87gNoI0J1i9MI3ICNlRgJzjCV3IEfopdceVmdedWaXbdz0EXiFKRGCrS86tdgGPI4AIVcMmP6jh2hmzCNgkuYVQaxgYjxCRtDP6WKBWDcJD96Ro9iwzCkEWgqJM1F+D2RsMCYaeCnnQHDOzPvZeJ/Xj/G0bmbCBXFCIpni1BIyBcZrkWaBtCh0IDIssuBCkU50wwRtKCM81SM03gqaR7O/PeLpHNSdxr105tGrXlRJFMmB+SQHBOHnJEmuSYt0iac3JMn8kxerEfr1Xqz3n9aS1Yxs0/+wPr4BtF8lsU=</latexit>

v
D

?

<latexit sha1_base64="zBHrDMRmfV7+2OS7zp0kkolIH+o=">AAACCHicbVC7TsNAEDyHVwgv8+hoTkRIVJGNgqCMgIIySOQhxZZ1vmzCKedH7tZIwcoP8BW0UNEhWv6Cgn/BNikgMNVoZlc7O34shUbL+jBKC4tLyyvl1cra+sbmlrm909ZRoji0eCQj1fWZBilCaKFACd1YAQt8CR1/dJH7nTtQWkThDU5icAM2DMVAcIaZ5Jl7jh7rxNeAMPbSS8/xI5x6ZtWqWQXoX2LPSJXM0PTMT6cf8SSAELlkWvdsK0Y3ZQoFlzCtOImGmPERG0IvoyELQLtpkX5KDxPNMKIxKCokLUT4uZGyQOtJ4GeTAcNbPe/l4n9eL8HBmZuKME4QQp4fQiGhOKS5ElktQPtCASLLkwMVIeVMMURQgjLOMzHJeqpkfdjz3/8l7eOaXa+dXNerjfNZM2WyTw7IEbHJKWmQK9IkLcLJPXkkT+TZeDBejFfj7Xu0ZMx2dskvGO9fPWaaRw==</latexit>

D?

<latexit sha1_base64="FTjL6+Ju0wM/S7/ErmXKhX/+mkA=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIKCiDRB5SYkXryyaccn7obo0UmfwELVR0iJafoeBfsI0LSJhqNLOrnR0vUtKQbX9apaXlldW18nplY3Nre6e6u9c2YawFtkSoQt31wKCSAbZIksJupBF8T2HHm1xlfucBtZFhcEfTCF0fxoEcSQGUSt3ketD3QpoNqjW7bufgi8QpSI0VaA6qX/1hKGIfAxIKjOk5dkRuApqkUDir9GODEYgJjLGX0gB8NG6S553xo9gAhTxCzaXiuYi/NxLwjZn6XjrpA92beS8T//N6MY0u3EQGUUwYiOwQSYX5ISO0TItAPpQaiSBLjlwGXIAGItSSgxCpGKfNVNI+nPnvF0n7pO6c1s9uT2uNy6KZMjtgh+yYOeycNdgNa7IWE0yxJ/bMXqxH69V6s95/RktWsbPP/sD6+AbmU5ST</latexit>
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Lifted Domains
D = (D,vD)

<latexit sha1_base64="dI1LRzrLMQslziRrBwDGCDwqjco=">AAACE3icbVDLSgNBEJz1GeMr6tGDg0GIIGFXFL0IQXPwGMFEIRtC76TVIbMPZ3qFsOToJ/gVXvXkTbz6AR78F3fjHjRap6Kqm64uL1LSkG1/WBOTU9Mzs4W54vzC4tJyaWW1ZcJYC2yKUIX60gODSgbYJEkKLyON4HsKL7z+SeZf3KE2MgzOaRBhx4frQF5JAZRK3dKG6wPdCFBJfciPeKW+45pbE3sGCW+79e1uqWxX7RH4X+LkpMxyNLqlT7cXitjHgIQCY9qOHVEnAU1SKBwW3dhgBKIP19hOaQA+mk4yemTIt2IDFPIINZeKj0T8uZGAb8zA99LJLLYZ9zLxP68d09VhJ5FBFBMGIjtEUuHokBFapg0h70mNRJAlRy4DLkADEWrJQYhUjNPKimkfzvj3f0lrt+rsVffP9sq147yZAltnm6zCHHbAauyUNViTCXbPHtkTe7YerBfr1Xr7Hp2w8p019gvW+xdsFJ1t</latexit>

)

<latexit sha1_base64="U/cGJXm9nVrm+DGa9oUkW+rj1TU=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCQHIXPLABv29i67cxpyIf4KW63sjK2/xcL/4oEUCr7q5b2ZzJsXxEpact1PJ7e0vLK6ll8vbGxube8Ud/fqNkqMwJqIVGSaAVhUUmONJClsxgYhDBQ2guHVxG/co7Ey0nc0irEdQl/LnhRAmeS3bmV/QGBM9NApltyyOwVfJN6MlNgM1U7xq9WNRBKiJqHAWt9zY2qnYEgKheNCK7EYgxhCH/2MagjRttNp5DE/SixQxGM0XCo+FfH3RgqhtaMwyCZDoIGd9ybif56fUO+inUodJ4RaTA6RVDg9ZIWRWRfIu9IgEUySI5eaCzBAhEZyECITk6ycQtaHN//9IqmflL3T8tnNaalyOWsmzw7YITtmHjtnFXbNqqzGBIvYE3tmL86j8+q8Oe8/ozlntrPP/sD5+AZhAJX6</latexit>

how to order lifted elements?

CPO

D? , {?} ] D

<latexit sha1_base64="Tz3ZrYThet60RVO4qr95SghZpyo=">AAACGXicbVC7TgMxEPTxDOEVoKSxiJCoojsEgjICCsogEUCKo2jPLMHC5zvsNRI65Qv4BL6CFio6REtFwb9wF1Lwmmo0s6vdmTjTylEYvgdj4xOTU9OVmers3PzCYm1p+cSl3kpsy1Sn9iwGh1oZbJMijWeZRUhijafx1X7pn96gdSo1x3SbYTeBvlEXSgIVUq+2ftATcUpckFVg+hqvuchLRQwEFz7T3gl+0KvVw0Y4BP9LohGpsxFavdqHOE+lT9CQ1OBcJwoz6uZgSUmNg6rwDjOQV9DHTkENJOi6+TDOgK97B5TyDC1Xmg9F/L6RQ+LcbRIXkwnQpfvtleJ/XsfTxW43VybzhEaWh0hpHB5y0qqiJ+TnyiIRlJ8jV4ZLsECEVnGQshB9UVy16CP6nf4vOdlsRFuN7aOtenNv1EyFrbI1tsEitsOa7JC1WJtJdsce2CN7Cu6D5+AleP0aHQtGOyvsB4K3T/gxoHM=</latexit>

= {(0,?)} [ ({1}⇥D) = {(0,?)} [ {(1, d) | d 2 D}

<latexit sha1_base64="/glrAz64fzoO71zigTnGdkMXsts="></latexit>

D? = ( D? , vD? )

<latexit sha1_base64="PLi2uQRcomfmFc2IF4Rxhgbm70w="></latexit>

?D? , (0,?)

<latexit sha1_base64="beKSRW/tIzPEGLsjOV0t0ZnBFFg=">AAACFXicbVA9SwNBEN3zM8avqKXNahAiSLgTRcugFpYRTCIk4ZjbjHFxb+/cnRPkSO1P8FfYamUnttYW/hfvYgqNvmYe780wMy+IlbTkuh/OxOTU9MxsYa44v7C4tFxaWW3aKDECGyJSkbkIwKKSGhskSeFFbBDCQGEruD7O/dYtGisjfU53MXZD6Gt5KQVQJvmljU4QkZ+e+Hkd8A4ZCbqv8IZX3J1c2/ZLZbfqDsH/Em9EymyEul/67PQikYSoSSiwtu25MXVTMCSFwkGxk1iMQVxDH9sZ1RCi7abDVwZ8K7FAEY/RcKn4UMSfEymE1t6FQdYZAl3ZcS8X//PaCV0edlOp44RQi3wRSYXDRVYYmWWEvCcNEkF+OXKpuQADRGgkByEyMclCK2Z5eOPf/yXN3aq3V90/2yvXjkbJFNg622QV5rEDVmOnrM4aTLB79sie2LPz4Lw4r87bd+uEM5pZY7/gvH8BTEKebw==</latexit>

8x 2 D?. ?D? vD? x

<latexit sha1_base64="jEIvnTXAPYQaHImPeevAhFb76fY=">AAACLnicbVDLSgNBEJz1GeNr1aOXwSB4CruiKJ5EPXiMYEwgG5besRMHZx+Z6RXDkn/xE/wKr3oSPASvfoa7MaBG6zLVVd30dAWJkoYc582amp6ZnZsvLZQXl5ZXVu219SsTp1pgXcQq1s0ADCoZYZ0kKWwmGiEMFDaC29PCb9yhNjKOLqmfYDuEbiQ7UgDlkm8feZ1Yg1L83pMRP/O9IKaqx4vHz77KAfdMz6SBQcLet3jv2xWn6ozA/xJ3TCpsjJpvD73rWKQhRiQUGNNynYTaGWiSQuGg7KUGExC30MVWTiMI0bSz0Y0Dvp0aoJgnqLlUfCTiz4kMQmP6YZB3hkA3ZtIrxP+8Vkqdw3YmoyQljESxiKTC0SIjtMzDQ34tNRJB8XPkeU4CNBChlhyEyMU0T7Oc5+FOXv+XXO1W3b3q/sVe5fhknEyJbbIttsNcdsCO2TmrsToT7IE9sWf2Yj1ar9bQev9qnbLGMxvsF6yPTyqYqWw=</latexit>

8d1, d2 2 D. bd1c vD? bd2c , d1 vD d2

<latexit sha1_base64="SvpJUxelwEaMo9tbM4IU4aY6iRw="></latexit>

b·c : D ! D?

<latexit sha1_base64="2wcuYrWQHK1JdJnJwWgRgeUebNE=">AAACF3icbVC7TgMxEPSFVwivACWNRYREFd2hIBBVBCkog0QeUu4U+ZxNsOI7n+w9pOiUD+AT+ApaqOgQLSUF/4LzKCCw1XhmVuOdMJHCoOt+Orml5ZXVtfx6YWNza3unuLvXNCrVHBpcSaXbITMgRQwNFCihnWhgUSihFQ6vJnrrHrQRKr7FUQJBxAax6AvO0FLdYsmXfamUpj7vKfT17HFBa9RHRWtdP1RoXW7ZnQ79C7w5KJH51LvFL7+neBpBjFwyYzqem2CQMY2CSxgX/NRAwviQDaBjYcwiMEE2PWZMj1LDbHQCmgpJpyT83MhYZMwoCq0zYnhnFrUJ+Z/WSbF/HmQiTlKEmE+CUEiYBhmuhW0JaE9oQGSTnwMVMeVMM0TQgjLOLZna2gq2D2/x+r+geVL2KuXTm0qpejlvJk8OyCE5Jh45I1VyTeqkQTh5IE/kmbw4j86r8+a8z6w5Z76zT36N8/ENkKOfFw==</latexit>

bdc , (1, d)

<latexit sha1_base64="lL3AfqbTyN7lgyVEokCUwkvF3fw=">AAACFXicbVC7TsNAEDyHd3gZKGkOIiSQUGSjICgRNJQgERIptqL1ZRNOnM/mbo0URdR8Al9BCxUdoqWm4F9wTAogTDWa2dXuTJQqacnzPpzSxOTU9MzsXHl+YXFp2V1ZvbRJZgTWRaIS04zAopIa6yRJYTM1CHGksBFdnwz9xi0aKxN9Qf0Uwxh6WnalAMqltrsRqK5KEsM7gfkmARkJuqfwhm/7u52dtlvxql4BPk78EamwEc7a7mfQSUQWoyahwNqW76UUDsCQFArvykFmMQVxDT1s5VRDjDYcFFHu+FZmgRKeouFS8ULEnxsDiK3tx1E+GQNd2b/eUPzPa2XUPQwHUqcZoRbDQyQVFoesMDLvCHlHGiSC4efIpeYCDBChkRyEyMUsL62c9+H/TT9OLveqfq26f16rHB2Pmpll62yTbTOfHbAjdsrOWJ0Jds8e2RN7dh6cF+fVefseLTmjnTX2C877FyVinlU=</latexit>

lifting function
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Example
(Z,=)

<latexit sha1_base64="RaOHHJ1z3W6Ip35zZ1NArHWbUL8=">AAACAHicbVC7SgNBFJ2NrxhfUUubwSBEkLArEW2EoI1lBPPAZA2zk5s4ZHZ2mbkrhCWNX2GrlZ3Y+icW/ou7awpNPNXhnHu55x4vlMKgbX9auYXFpeWV/GphbX1jc6u4vdM0QaQ5NHggA932mAEpFDRQoIR2qIH5noSWN7pM/dYDaCMCdYPjEFyfDZUYCM4wke7KXZ/hvefFt5Oj88NesWRX7Ax0njhTUiJT1HvFr24/4JEPCrlkxnQcO0Q3ZhoFlzApdCMDIeMjNoROQhXzwbhxlnpCDyLDMKAhaCokzUT4vREz35ix7yWTaUgz66Xif14nwsGZGwsVRgiKp4dQSMgOGa5FUgfQvtCAyNLkQIWinGmGCFpQxnkiRkk/haQPZ/b7edI8rjjVysl1tVS7mDaTJ3tkn5SJQ05JjVyROmkQTjR5Is/kxXq0Xq036/1nNGdNd3bJH1gf31njlmk=</latexit>

0-1 1 ……

Z?

<latexit sha1_base64="cAZb702rao29Sl5HDJ/KRaNkTYo=">AAACA3icbVC7TsNAEDyHVwiPGChpTkRIVJGNgqCMoKEMEnmI2LLOl0045fzQ3RopslLyFbRQ0SFaPoSCf8E2LiBhqtHMrnZ2/FgKjZb1aVRWVtfWN6qbta3tnd26ubff01GiOHR5JCM18JkGKULookAJg1gBC3wJfX96lfv9B1BaROEtzmJwAzYJxVhwhpnkmXUnYHjv++nd3HP8CD2zYTWtAnSZ2CVpkBIdz/xyRhFPAgiRS6b10LZidFOmUHAJ85qTaIgZn7IJDDMasgC0mxbB5/Q40QwjGoOiQtJChN8bKQu0ngV+NpnH1IteLv7nDRMcX7ipCOMEIeT5IRQSikOaK5E1AnQkFCCyPDlQEVLOFEMEJSjjPBOTrKJa1oe9+P0y6Z027Vbz7KbVaF+WzVTJITkiJ8Qm56RNrkmHdAknCXkiz+TFeDRejTfj/We0YpQ7B+QPjI9v/YyX6g==</latexit>

?Z?

<latexit sha1_base64="lchd6h8w/4mXJlHX619xTCwOgzc=">AAACCnicbVC7TsNAEDzzDOFlQKKhOREhUUU2CoIygoYySOQhYss6XzbhlPNDd2ukyPgP+ApaqOgQLT9Bwb9gmxSQMNVoZlc7O34shUbL+jQWFpeWV1Yra9X1jc2tbXNnt6OjRHFo80hGquczDVKE0EaBEnqxAhb4Err++LLwu/egtIjCG5zE4AZsFIqh4AxzyTP3HT9CL3UChne+n95mXiFknlmz6lYJOk/sKamRKVqe+eUMIp4EECKXTOu+bcXopkyh4BKyqpNoiBkfsxH0cxqyALSblvkzepRohhGNQVEhaSnC742UBVpPAj+fLHLqWa8Q//P6CQ7P3VSEcYIQ8uIQCgnlIc2VyIsBOhAKEFmRHKgIKWeKIYISlHGei0neVDXvw579fp50Tup2o3563ag1L6bNVMgBOSTHxCZnpEmuSIu0CScP5Ik8kxfj0Xg13oz3n9EFY7qzR/7A+PgG1nKbKA==</latexit>
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Lifted Domains
D? = ( D? , vD? )

<latexit sha1_base64="PLi2uQRcomfmFc2IF4Rxhgbm70w="></latexit>

CPO?

<latexit sha1_base64="Pv2xuv3Epr8ZwLd9FIQHwXjZZSg=">AAACEXicbVBLTgJBFOzBH+IPdemmI5i4IjNEo0siG3diIp8IhLxpHtihp2fS/caEEE6hW72HO+PWE3gNT+CALASsVaXqvVSl/EhJS6775aRWVtfWN9Kbma3tnd297P5BzYaxEVgVoQpNwweLSmqskiSFjcggBL7Cuj8oT/z6IxorQ31HwwjbAfS17EkBlEj35cpNvtPyQ8p3sjm34E7Bl4k3Izk2Q6WT/W51QxEHqEkosLbpuRG1R2BICoXjTCu2GIEYQB+bCdUQoG2Ppo3H/CS2QCGP0HCp+FTEvx8jCKwdBn5yGQA92EVvIv7nNWPqXbZHUkcxoRaTIJIKp0FWGJlMgbwrDRLBpDlyqbkAA0RoJAchEjFOtpkLtBSAGZruOBnJW5xkmdSKBe+scH5bzJWuZnOl2RE7ZqfMYxesxK5ZhVWZYJo9sxf26jw5b8678/F7mnJmP4dsDs7nD8HbnfQ=</latexit>

TH.

try on your own to prove: 
PO, 
bottom element, 

complete
G

i2N
bdic =

$
G

i2N
di

%

<latexit sha1_base64="GmW++0ATyduG0wR8niFRn9qKX4s="></latexit>

it is an upper bound
it is the least upper bound

observe that:
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Lifting operator
CPO

(E,vE)

<latexit sha1_base64="yJwz54IRO+7pRsJ4LuJzeusDHTQ=">AAACB3icbVDLSgNBEJyNrxhfqzl6GQxCBAm7EtFjUAIeI5gHJCHMTjpxyOzsZqZXCEs+wK/wqidv4tXP8OC/uFlz0MQ6FVXddHV5oRQGHefTyqysrq1vZDdzW9s7u3v2/kHDBJHmUOeBDHTLYwakUFBHgRJaoQbmexKa3uh65jcfQBsRqDuchND12VCJgeAME6ln54vV044Zm8gzgDDuxdXpSc8uOCUnBV0m7pwUyBy1nv3V6Qc88kEhl8yYtuuE2I2ZRsElTHOdyEDI+IgNoZ1QxXww3TgNP6XHkWEY0BA0FZKmIvzeiJlvzMT3kkmf4b1Z9Gbif147wsFlNxYqjBAUnx1CISE9ZLgWSStA+0IDIpslByoU5UwzRNCCMs4TMUpqyiV9uIvfL5PGWcktl85vy4XK1byZLDkkR6RIXHJBKuSG1EidcDIhT+SZvFiP1qv1Zr3/jGas+U6e/IH18Q0XvJkA</latexit>

(D,vD)

<latexit sha1_base64="3dNUF89GOcHceY1PjpOLqBE8Irw=">AAACB3icbVDLTgJBEJzFF+JrlaOXicQEE0N2DUaPRDl4xEQeCRAyOzQ4YXZ2mek1IRs+wK/wqidvxquf4cF/cVk5KFinSlV3urq8UAqDjvNpZVZW19Y3spu5re2d3T17/6BhgkhzqPNABrrlMQNSKKijQAmtUAPzPQlNb3Q985sPoI0I1B1OQuj6bKjEQHCGidSz88XqaceMTeQZQBj34ur0pGcXnJKTgi4Td04KZI5az/7q9AMe+aCQS2ZM23VC7MZMo+ASprlOZCBkfMSG0E6oYj6YbpyGn9LjyDAMaAiaCklTEX5vxMw3ZuJ7yaTP8N4sejPxP68d4eCyGwsVRgiKzw6hkJAeMlyLpBWgfaEBkc2SAxWKcqYZImhBGeeJGCU15ZI+3MXvl0njrOSWS+e35ULlat5MlhySI1IkLrkgFXJDaqROOJmQJ/JMXqxH69V6s95/RjPWfCdP/sD6+AYUi5j+</latexit>

CPO?

<latexit sha1_base64="0eVAP1pPVndRR0pRSRwXSlriv/A=">AAAB/HicbVC7TsNAEDyHVwivACXNiQSJKrIRCMqINHQEiTxEYkXnyyaccj5bd2ukyApfQQsVHaLlXyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh400aqd95AG1EoG5xGoLrs7ESI8EZJtJdo3ldHfS9AKuDcsWu2RnoInFyUiE5moPyV38Y8MgHhVwyY3qOHaIbM42CS5iV+pGBkPEJG0MvoYr5YNw4SzyjR5FhGNAQNBWSZiL83oiZb8zU95JJn+G9mfdS8T+vF+Howo2FCiMExdNDKCRkhwzXIqkC6FBoQGRpcqBCUc40QwQtKOM8EaOkm1LShzP//SJpn9Sc09rZzUmlfpk3UyQH5JAcE4eckzq5Ik3SIpwo8kSeyYv1aL1ab9b7z2jBynf2yR9YH98Wl5ST</latexit>

(·)⇤ : [D ! E] ! [D? ! E]

<latexit sha1_base64="2ArPpefM/qxnFVsxtXzYU8IZbgc=">AAACGHicbVC7SgNBFJ2NrxhfUUubwShEi7ArEcUqaARLBfOA3TXMTm7ikNkHM3cFCf6An+BX2GplJ7Z2Fv6Lk7iFGk8zh3Pu5cw9QSKFRtv+sHJT0zOzc/n5wsLi0vJKcXWtqeNUcWjwWMaqHTANUkTQQIES2okCFgYSWsHgZOS3bkBpEUeXeJuAH7J+JHqCMzRSp7hV9ng3xp2r3SO37mFMT31qHrfe8YIYM6FTLNkVeww6SZyMlEiG807x0+vGPA0hQi6Z1q5jJ+gPmULBJdwVvFRDwviA9cE1NGIhaH84vuaObqeamdwEFBWSjkX4uTFkoda3YWAmQ4bX+q83Ev/z3BR7h/5QREmKEPFREAoJ4yDNlTA1Ae0KBYhs9HOgIqKcKYYISlDGuRFT01vB9OH8vX6SNPcqTrWyf1Et1Y6zZvJkg2ySMnHIAamRM3JOGoSTe/JInsiz9WC9WK/W2/dozsp21skvWO9fn86eeA==</latexit>

8f 2 [D ! E]. f⇤(x) ,
⇢

?E if x = ?D?

f(d) if x = bdc

<latexit sha1_base64="PLjXSqyG1G5nnAqqL0nvLCBrlnI="></latexit>

for the definition to be well-given
we need to prove:

f 2 [D ! E] ) f⇤ 2 [D? ! E]

<latexit sha1_base64="VmhaUa3MMoLxuHd2tPhva4Vjtcc="></latexit>

f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

continuous implies continuousf⇤

<latexit sha1_base64="u/RfMOCWtHbWqd3CapUzlqcqerw=">AAAB9XicbVC7TsNAEFyHVwivACXNiQgJUUQ2CoIygoYyCPKQEhOdL5twyvmhuzUosvIJtFDRIVq+h4J/wTYpIDDVaGZXOztepKQh2/6wCguLS8srxdXS2vrG5lZ5e6dlwlgLbIpQhbrjcYNKBtgkSQo7kUbuewrb3vgi89v3qI0MgxuaROj6fBTIoRScUul6eHvUL1fsqp2D/SXOjFRghka//NkbhCL2MSChuDFdx47ITbgmKRROS73YYMTFmI+wm9KA+2jcJI86ZQex4RSyCDWTiuUi/txIuG/MxPfSSZ/TnZn3MvE/rxvT8MxNZBDFhIHIDpFUmB8yQsu0A2QDqZGIZ8mRyYAJrjkRasm4EKkYp6WU0j6c+e//ktZx1alVT65qlfr5rJki7ME+HIIDp1CHS2hAEwSM4BGe4Nl6sF6sV+vte7RgzXZ24Res9y+MJJIT</latexit>
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the lifting operator is well-definedTH.
proof. take a chain {xn}n2N

<latexit sha1_base64="1lx2w2ZR/DA+/w4nGrehWYI1Le4=">AAACDXicbVC7TsNAEDyHVwivABWiOREhUUU2CoIygoYKBYk8pDiyzpdNOOV8tu7WiMiy+AS+ghYqOkTLN1DwL9ghBSRMNZrZ1c6OH0lh0LY/rcLC4tLySnG1tLa+sblV3t5pmTDWHJo8lKHu+MyAFAqaKFBCJ9LAAl9C2x9d5H77DrQRobrBcQS9gA2VGAjOMJO88p6b0HtPuamXKFcoN2B46/vJVZp65YpdtSeg88SZkgqZouGVv9x+yOMAFHLJjOk6doS9hGkUXEJacmMDEeMjNoRuRhULwPSSyQspPYwNw5BGoKmQdCLC742EBcaMAz+bzCOaWS8X//O6MQ7OeolQUYygeH4IhYTJIcO1yLoB2hcaEFmeHKhQlDPNEEELyjjPxDgrq5T14cx+P09ax1WnVj25rlXq59NmimSfHJAj4pBTUieXpEGahJMH8kSeyYv1aL1ab9b7z2jBmu7skj+wPr4B+2GcTw==</latexit>

in D?

<latexit sha1_base64="/M+a82rcrcEBBkdCl5WLYSpqQko=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRUFAGiTykxIrWl004cn7obo0UovwDLVR0iJa/oeBfsI0LSJhqNLOrnR0vUtKQbX9ahaXlldW14nppY3Nre6e8u9cyYawFNkWoQt3xwKCSATZJksJOpBF8T2HbG1+mfvsBtZFhcEuTCF0fRoEcSgGUSK2rfs8LqV+u2FU7A18kTk4qLEejX/7qDUIR+xiQUGBM17EjcqegSQqFs1IvNhiBGMMIuwkNwEfjTrO0M34UG6CQR6i5VDwT8ffGFHxjJr6XTPpAd2beS8X/vG5Mw3N3KoMoJgxEeoikwuyQEVomNSAfSI1EkCZHLgMuQAMRaslBiESMk15KSR/O/PeLpHVSdWrV05tapX6RN1NkB+yQHTOHnbE6u2YN1mSC3bMn9sxerEfr1Xqz3n9GC1a+s8/+wPr4BhQnk4c=</latexit>

assume f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

continuous,

we need to prove f⇤

 
G

n2N
xn

!
=
G

n2N
f⇤(xn)

<latexit sha1_base64="t6KX+SvwsEoeLYDXXitoLNnfwec="></latexit>

if 8n 2 N. xn = ?D?

<latexit sha1_base64="CkUhG/4bzEgucNpZxCAgNml5YAI=">AAACHnicbVA9SwNBEN3zM8avqKXNYhDEItyJoo0gamElCkaFXDjmNpO4ZG/v2J0Tw5H/4E/wV9hqZSe2WvhfvIspNPqaebw3w8y8MFHSkut+OGPjE5NT06WZ8uzc/MJiZWn50sapEVgXsYrNdQgWldRYJ0kKrxODEIUKr8LuUeFf3aKxMtYX1EuwGUFHy7YUQLkUVDb9dmxAKa59qf0I6CYMs9N+zed3gd73w5iC7Dgoaj+oVN2aOwD/S7whqbIhzoLKp9+KRRqhJqHA2obnJtTMwJAUCvtlP7WYgOhCBxs51RChbWaDn/p8PbVAMU/QcKn4QMSfExlE1vaiMO8srrajXiH+5zVSau81M6mTlFCLYhFJhYNFVhiZh4W8JQ0SQXE5cqm5AANEaCQHIXIxzdMr53l4o9//JZdbNW+7tnO+XT04HCZTYqtsjW0wj+2yA3bCzlidCXbPHtkTe3YenBfn1Xn7bh1zhjMr7Bec9y+VwqLx</latexit>

then it is obvious
otherwise, let
then 8m � k. 9dm 2 D. xm = bdmc

<latexit sha1_base64="R2pC/ul5gIKPbMAFpEqfgRqCSMU="></latexit>

and by prefix independence of lubG

n2N
xn =

G

n2N
xn+k

<latexit sha1_base64="clWuP0uJ++cZgn+QG9NxnAJnhJU=">AAACOHicfVDLSsNAFJ3Ud3xVXboZLIIglEQU3QiiLlxJBdsKTQmT6W0dOpnEmRtRQn7IT/Ar3FYQ3Ilbv8CkdqFWPKvDOedy7z1BLIVBxxlYpYnJqemZ2Tl7fmFxabm8stowUaI51HkkI30VMANSKKijQAlXsQYWBhKaQf+k8Ju3oI2I1CXex9AOWU+JruAMc8kvn3qB6JkbnsR+qjyhvJDhdRCk51lG73xlH9r/BlK13c9sv1xxqs4QdJy4I1IhI9T88ovXiXgSgkIumTEt14mxnTKNgkvIbC8xEDPeZz1o5VSxEEw7HX6b0c3EMIxoDJoKSYcifJ9IWWjMfRjkyeJW89srxL+8VoLdg3YqVJwgKF4sQiFhuMhwLfIagXaEBkRWXA5UKMqZZoigBWWc52KS91r04f7+fpw0dqrubnXvYrdydDxqZpaskw2yRVyyT47IGamROuHkgTyRAXm2Hq1X6816/4qWrNHMGvkB6+MTZfauFw==</latexit>

G

n2N
f⇤(xn) =

G

n2N
f⇤(xn+k)

<latexit sha1_base64="AdD9OrR0w066q3xwV1vJrcvhUW4="></latexit>

(see next slide)

k = min{i | xi 6= ?D?}

<latexit sha1_base64="jQaUIQnbMhCr8O1wU+EnR5ycxJI=">AAACHXicbVC7TsNAEDyHVwivACXNiQgJmshGkUKDFAEFZZDIQ4oj63zZhFPOZ3O3RkRWvoFP4CtooaJDtIiCf8EOKSBhmh3N7Gp3x4+kMGjbn1ZuYXFpeSW/Wlhb39jcKm7vNE0Yaw4NHspQt31mQAoFDRQooR1pYIEvoeUPzzO/dQfaiFBd4yiCbsAGSvQFZ5hKXvFoSE+pGwhF3URkpEfvPeEquKWuH6KXXHhZHbtjr1iyy/YEdJ44U1IiU9S94pfbC3kcgEIumTEdx46wmzCNgksYF9zYQMT4kA2gk1LFAjDdZPLSmB7EhmFII9BUSDoR4fdEwgJjRoGfdgYMb8ysl4n/eZ0Y+yfdRKgoRlA8W4RCwmSR4VqkWQHtCQ2ILLscaBoNZ5ohghaUcZ6KcRpeIc3Dmf1+njSPy06lXL2qlGpn02TyZI/sk0PikCqpkUtSJw3CyQN5Is/kxXq0Xq036/2nNWdNZ3bJH1gf30hroac=</latexit>

we can just prove
<latexit sha1_base64="bpJbZC6Hk6kjbXO89Ns/P3thAwo="></latexit>

f⇤

 
G

n2N
xn+k

!
=
G

n2N
f⇤(xn+k)
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(continue)

by def of

by lub in a lifted domain

by continuity of

by def of lifting

f⇤

 
G

n2N
xn+k

!
=
G

n2N
f⇤(xn+k)

<latexit sha1_base64="8fzOyN7kn7Qax4tj+guNsSyKjDg="></latexit>

f⇤

 
G

n2N
xn+k

!
= f⇤

 
G

n2N
bdn+kc

!

<latexit sha1_base64="Df9mEcQE70LoYxGnybgQQydLs+k=">AAACb3icjVHLTttAFB2b8jKPGlh0UakaESFBK0V2RVU2SBHdsKpAagApDtF4ch2uMh67M9cVyMqHsmDBJ/AH2E6EeHTBXZ059577OBPnCi0Fwa3jzn2YX1hcWvZWVtfWP/obm2c2K4yErsxUZi5iYUGhhi4hKbjIDYg0VnAej3/V+fN/YCxm+g/d5NBPxUhjglJQRQ38Mrn8GilIaNeLYhzZv7LIB6WOUEepoKs4Ln9PJvy6or 6NJ15kcHRFe96h9y5ZpBKVZYYPp/LINM+nLgO/FbSDJvhbEM5Ai83iZODfRcNMFilokkpY2wuDnPqlMIRSQbVeYSEXcixG0KugFinYftmYNOE7hRWU8RwMR8UbEp4rSpFae5PGVWV9gn2dq8n/5XoFJQf9EnVeEGhZDyJU0Ayy0mDlPvAhGiAS9ebAUXMpjCACg1xIWZFF9R21H+Hr69+Cs+/tcL/943S/1TmaObPEPrNttstC9pN12DE7YV0m2b2z6PjOhvPgfnK/uHxa6jozzRZ7Ee7eI7PZvGA=</latexit>

= f⇤

 $
G

n2N
dn+k

%!

<latexit sha1_base64="nnfPhnwBVTfRfSwp+ZQ+dJUNxhE="></latexit>

= f

 
G

n2N
dn+k

!

<latexit sha1_base64="VhuXE7P29L4XpFluZA2i8iYM+CU="></latexit>

=
G

n2N
f(dn+k)

<latexit sha1_base64="QJHb8/2tNXXu08CKT5rdqPT5kUY=">AAACHnicbVDLSsNAFJ34tr6iLt0MFqEqlEQquhFEN65EwVahKWUyva1DJ5M4cyOUkH/wE/wKt7pyJ2514b+YxCx8ndXhnHu55x4/ksKg47xbY+MTk1PTM7OVufmFxSV7eaVlwlhzaPJQhvrKZwakUNBEgRKuIg0s8CVc+sPj3L+8BW1EqC5wFEEnYAMl+oIzzKSuvXVQoZ4vBuaGx1E3UZ5QXsDw2veT0zSltF/rZer2MN2sdO2qU3cK0L/ELUmVlDjr2h9eL+RxAAq5ZMa0XSfCTsI0Ci4hrXixgYjxIRtAO6OKBWA6SfFTSjdiwzCkEWgqJC1E+L6RsMCYUeBnk3le89vLxf+8doz9/U4iVBQjKJ4fQiGhOGS4FllZQHtCAyLLkwMVinKmGSJoQRnnmRhn7eV9uL+//0taO3W3Ud89b1QPj8pmZsgaWSc14pI9ckhOyBlpEk7uyAN5JE/WvfVsvVivX6NjVrmzSn7AevsEsWehxQ==</latexit>

=
G

n2N
f⇤(bdn+kc)

<latexit sha1_base64="F7vWBzVkFfe52kMiidlcg8pZuXM="></latexit>

=
G

n2N
f⇤(xn+k)

<latexit sha1_base64="Ujqw7yH6SxVEfIXiva5WutRM6uU="></latexit>

k

<latexit sha1_base64="MoDFKyqNGD2doFFXsHpmP79CzL8=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9G1Vrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzd03pF8</latexit>

f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

by def of lifting

by def of k

<latexit sha1_base64="MoDFKyqNGD2doFFXsHpmP79CzL8=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9G1Vrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzd03pF8</latexit>
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is monotone

proof.

(see next slide)

(·)⇤

<latexit sha1_base64="4wruHQS7YSqt9ZP/Cyulz3MXq5k=">AAAB+3icbVC7TsNAEDyHVwivACXNiQgpUEQ2CoIygoYySOSBEhOdL5twyvls3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh402uUr/zCNqIQN3iNATXZ2MlRoIzTKS7ap8PAzy+PxmUK3bNzkAXiZOTCsnRHJS/+sOARz4o5JIZ03PsEN2YaRRcwqzUjwyEjE/YGHoJVcwH48ZZ4Bk9igzDgIagqZA0E+H3Rsx8Y6a+l0z6DB/MvJeK/3m9CEcXbixUGCEonh5CISE7ZLgWSRNAh0IDIkuTAxWKcqYZImhBGeeJGCXVlJI+nPnvF0n7tObUa2c39UrjMm+mSA7IIakSh5yTBrkmTdIinPjkiTyTF2tmvVpv1vvPaMHKd/bJH1gf33t3lEA=</latexit>

is continuousTH. (·)⇤

<latexit sha1_base64="4wruHQS7YSqt9ZP/Cyulz3MXq5k=">AAAB+3icbVC7TsNAEDyHVwivACXNiQgpUEQ2CoIygoYySOSBEhOdL5twyvls3a2RIitfQQsVHaLlYyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh402uUr/zCNqIQN3iNATXZ2MlRoIzTKS7ap8PAzy+PxmUK3bNzkAXiZOTCsnRHJS/+sOARz4o5JIZ03PsEN2YaRRcwqzUjwyEjE/YGHoJVcwH48ZZ4Bk9igzDgIagqZA0E+H3Rsx8Y6a+l0z6DB/MvJeK/3m9CEcXbixUGCEonh5CISE7ZLgWSRNAh0IDIkuTAxWKcqYZImhBGeeJGCXVlJI+nPnvF0n7tObUa2c39UrjMm+mSA7IIakSh5yTBrkmTdIinPjkiTyTF2tmvVpv1vvPaMHKd/bJH1gf33t3lEA=</latexit>

(try to prove on your own)

take a chain of continuous functions {fi : D ! E}i2N

<latexit sha1_base64="mGboxXM8oeP38cjnfPTkvhEWJRk=">AAACE3icbVDLSsNAFJ3Ud31VXbpwsAiuSiKK4qr4AFeiYFVoSpiMt/XiZBJmboQSsvQT/Aq3unInbv0AF/6LSe3C11kdzrmXe+4JE4WWXPfdqYyMjo1PTE5Vp2dm5+ZrC4vnNk6NhJaMVWwuQ2FBoYYWISm4TAyIKFRwEd7sl/7FLRiLsT6jfgKdSPQ0dlEKKqSgtuJn3QB3D3yK+aGfBxn6qP1I0HUYZsd5HtTqbsMdgP8l3pDU2RAnQe3Dv4plGoEmqYS1bc9NqJMJQygV5FU/tZAIeSN60C6oFhHYTjZ4JOdrqRVFkAQMR8UHInzfyERkbT8Ki8kyov3tleJ/Xjul7k4nQ52kBFqWhwgVDA5ZabBoCPgVGiASZXLgqLkURhCBQS6kLMS0qKxa9OH9/v4vOd9oeJuNrdPNenNv2MwkW2arbJ15bJs12RE7YS0m2R17YI/sybl3np0X5/VrtOIMd5bYDzhvnwglnnE=</latexit>

we need to prove

take a generic x 2 D?

<latexit sha1_base64="LLO3XL1yRJqW+nuKtoscwRSRWoA=">AAAB/XicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRUFAGiTwk24rOl0045fzQ3RoRWRFfQQsVHaLlWyj4F87BBSRMNZrZ1c5OkEih0bY/rdLS8srqWnm9srG5tb1T3d3r6DhVHNo8lrHqBUyDFBG0UaCEXqKAhYGEbjC+zP3uPSgt4ugWJwn4IRtFYig4QyO5D56I6FXfC2LsV2t23Z6BLhKnIDVSoNWvfnmDmKchRMgl09p17AT9jCkUXMK04qUaEsbHbASuoRELQfvZLPKUHqWaYUwTUFRIOhPh90bGQq0nYWAmQ4Z3et7Lxf88N8XhuZ+JKEkRIp4fQiFhdkhzJUwXQAdCASLLkwM1BXCmGCIoQRnnRkxNORXThzP//SLpnNSdRv30plFrXhTNlMkBOSTHxCFnpEmuSYu0CScxeSLP5MV6tF6tN+v9Z7RkFTv75A+sj2+noJWE</latexit>

we need to prove

if x = ?D?

<latexit sha1_base64="U8+K/7o+9dSB16BTtwkrz6DoK0Q=">AAACA3icbVC7TsNAEDyHVwiPGChpTkRIVJGNgqBBioCCMkjkISWWdb5swinnh+7WiMhKyVfQQkWHaPkQCv4F27iAhGl2NLOr3R0vkkKjZX0apaXlldW18nplY3Nru2ru7HZ0GCsObR7KUPU8pkGKANooUEIvUsB8T0LXm1xmfvcelBZhcIvTCByfjQMxEpxhKrlm9eF84IXoJlduVmeuWbPqVg66SOyC1EiBlmt+DYYhj30IkEumdd+2InQSplBwCbPKINYQMT5hY+inNGA+aCfJD5/Rw1gzDGkEigpJcxF+TyTM13rqe2mnz/BOz3uZ+J/Xj3F05iQiiGKEgGeLUEjIF2muRJoI0KFQgMiyy4GKgHKmGCIoQRnnqRinEVXSPOz57xdJ57huN+onN41a86JIpkz2yQE5IjY5JU1yTVqkTTiJyRN5Ji/Go/FqvBnvP60lo5jZI39gfHwDuHiXvw==</latexit>

it is obvious
if we have…x = bdc

<latexit sha1_base64="nYxyzoQKH1wW4cmmlNnhMeqdDmI=">AAACBnicbVC7TsNAEDyHVwgvE0qaExESVWSjIGiQImgog0QeUmxF58smnHJ+6G6NElnp+QpaqOgQLb9Bwb9gGxeQMNVoZlc7O14khUbL+jRKK6tr6xvlzcrW9s7unrlf7egwVhzaPJSh6nlMgxQBtFGghF6kgPmehK43uc787gMoLcLgDmcRuD4bB2IkOMNUGpjV6aUjRzIMFR06KicDs2bVrRx0mdgFqZECrYH55QxDHvsQIJdM675tRegmTKHgEuYVJ9YQMT5hY+inNGA+aDfJs8/pcawZhjQCRYWkuQi/NxLmaz3zvXTSZ3ivF71M/M/rxzi6cBMRRDFCwLNDKCTkhzRXIi0F6FAoQGRZcqAioJwphghKUMZ5KsZpS5W0D3vx+2XSOa3bjfrZbaPWvCqaKZNDckROiE3OSZPckBZpE06m5Ik8kxfj0Xg13oz3n9GSUewckD8wPr4B/oWY/w==</latexit>

 
G

i2N
fi

!⇤

=
G

i2N
f⇤
i

<latexit sha1_base64="/k2oBQM7XyrX02uMhd9KyiCPlpA="></latexit>

 
G

i2N
fi

!⇤

(x) =

 
G

i2N
f⇤
i

!
(x)

<latexit sha1_base64="7i/GDKNhTBraAb7R6T35y8cQPEQ="></latexit>

TH.
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by def of lifting

by lub in a functional domain

by def of lifting

 
G

i2N
fi

!⇤

(bdc) =
 
G

i2N
fi

!
(d)

<latexit sha1_base64="vDM/S0b/yh6YOsIN6FZTMRkQcoQ="></latexit>

=
G

i2N
fi(d)

<latexit sha1_base64="iaXnGeEIciApClVrKJsZWMokkhU=">AAACGHicbVC7TsNAEDyHd3gFKGlOBCRoIhuBoEFC0FAhkAiJFEfW+bIJq5zP5m6NhKz8AJ/AV9BCRYdo6Sj4F+yQgtdUo5ld7eyEiUJLrvvulMbGJyanpmfKs3PzC4uVpeVLG6dGQl3GKjbNUFhQqKFOSAqaiQERhQoaYf+48Bs3YCzG+oJuE2hHoqexi1JQLgWV9YOyH2LPXss0CTL0UfuRoKswzE4HA94NcLOzVQ4qVbfmDsH/Em9EqmyEs6Dy4XdimUagSSphbctzE2pnwhBKBYOyn1pIhOyLHrRyqkUEtp0NvxnwjdQKinkChqPiQxG+b2QisvY2CvPJIqr97RXif14rpe5+O0OdpARaFocIFQwPWWkwrwl4Bw0QiSI5cNRcCiOIwCAXUuZimvdW9OH9/v4vudyueTu13fOd6uHRqJlptsrW2Cbz2B47ZCfsjNWZZHfsgT2yJ+feeXZenNev0ZIz2llhP+C8fQKmwp+x</latexit>

=
G

i2N
f⇤
i (bdc)

<latexit sha1_base64="ncY2k4WxB4fl5Smxk1ov2mkVGAo="></latexit>

=

 
G

i2N
f⇤
i

!
(bdc)

<latexit sha1_base64="d/qLJMAMeABQsZFXFY0591JQQlY="></latexit>

 
G

i2N
fi

!⇤

(bdc) =
 
G

i2N
f⇤
i

!
(bdc)

<latexit sha1_base64="X3p9OTjAG9SQgCGmnmA5bjb+IKc="></latexit>

by lub in a functional domain

(continue)
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Let notation (de-lifting)
(E,vE)

<latexit sha1_base64="yJwz54IRO+7pRsJ4LuJzeusDHTQ=">AAACB3icbVDLSgNBEJyNrxhfqzl6GQxCBAm7EtFjUAIeI5gHJCHMTjpxyOzsZqZXCEs+wK/wqidv4tXP8OC/uFlz0MQ6FVXddHV5oRQGHefTyqysrq1vZDdzW9s7u3v2/kHDBJHmUOeBDHTLYwakUFBHgRJaoQbmexKa3uh65jcfQBsRqDuchND12VCJgeAME6ln54vV044Zm8gzgDDuxdXpSc8uOCUnBV0m7pwUyBy1nv3V6Qc88kEhl8yYtuuE2I2ZRsElTHOdyEDI+IgNoZ1QxXww3TgNP6XHkWEY0BA0FZKmIvzeiJlvzMT3kkmf4b1Z9Gbif147wsFlNxYqjBAUnx1CISE9ZLgWSStA+0IDIpslByoU5UwzRNCCMs4TMUpqyiV9uIvfL5PGWcktl85vy4XK1byZLDkkR6RIXHJBKuSG1EidcDIhT+SZvFiP1qv1Zr3/jGas+U6e/IH18Q0XvJkA</latexit>

CPO?

<latexit sha1_base64="0eVAP1pPVndRR0pRSRwXSlriv/A=">AAAB/HicbVC7TsNAEDyHVwivACXNiQSJKrIRCMqINHQEiTxEYkXnyyaccj5bd2ukyApfQQsVHaLlXyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh400aqd95AG1EoG5xGoLrs7ESI8EZJtJdo3ldHfS9AKuDcsWu2RnoInFyUiE5moPyV38Y8MgHhVwyY3qOHaIbM42CS5iV+pGBkPEJG0MvoYr5YNw4SzyjR5FhGNAQNBWSZiL83oiZb8zU95JJn+G9mfdS8T+vF+Howo2FCiMExdNDKCRkhwzXIqkC6FBoQGRpcqBCUc40QwQtKOM8EaOkm1LShzP//SJpn9Sc09rZzUmlfpk3UyQH5JAcE4eckzq5Ik3SIpwo8kSeyYv1aL1ab9b7z2jBynf2yR9YH98Wl5ST</latexit>

intuitively:

�x. e 2 [D ! E]

<latexit sha1_base64="rHo/E5iBKtEYNkqyLqmtfS8/7O0=">AAACDXicbVDLSgNBEJyN7/ha9SReBoPgadmViB6DD/CoYFTILqF30olDZh/M9IoSxE/wK7zqyZt49Rs8+C/Oxhx81amoqqa7K86VNOT7705lbHxicmp6pjo7N7+w6C4tn5ms0AKbIlOZvojBoJIpNkmSwotcIySxwvO4v1/651eojczSU7rJMUqgl8quFEBWarurobLhDvBrL+QYypS3DkLK+GHUdmu+5w/B/5JgRGpshOO2+xF2MlEkmJJQYEwr8HOKBqBJCoW31bAwmIPoQw9blqaQoIkGwxdu+UZhwK7NUXOp+FDE7xMDSIy5SWKbTIAuzW+vFP/zWgV1d6OBTPOCMBXlIpIKh4uM0NJ2g7wjNRJBeTlyW4EADUSoJQchrFjYsqq2j+D393/J2ZYX1L3tk3qtsTdqZpqtsXW2yQK2wxrsiB2zJhPsjj2wR/bk3DvPzovz+hWtOKOZFfYDztsnKSeaiQ==</latexit>

t 2 D?

<latexit sha1_base64="3mPGt6f7958+utb5QRLhwXl4d9o=">AAAB/XicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIKCiDRB6SbUXnyyaccn7obo0UWRFfQQsVHaLlWyj4F87GBSRMNZrZ1c5OkEih0bY/rcrS8srqWnW9trG5tb1T393r6jhVHDo8lrHqB0yDFBF0UKCEfqKAhYGEXjC5yv3eAygt4ugOpwn4IRtHYiQ4QyO56ImIXg+8IMZBvWE37QJ0kTglaZAS7UH9yxvGPA0hQi6Z1q5jJ+hnTKHgEmY1L9WQMD5hY3ANjVgI2s+KyDN6lGqGMU1AUSFpIcLvjYyFWk/DwEyGDO/1vJeL/3luiqMLPxNRkiJEPD+EQkJxSHMlTBdAh0IBIsuTAzUFcKYYIihBGedGTE05NdOHM//9IumeNJ3T5tntaaN1WTZTJQfkkBwTh5yTFrkhbdIhnMTkiTyTF+vRerXerPef0YpV7uyTP7A+vgGhPJWA</latexit>

let x ( t. e , (�x. e)⇤ t =

⇢
?E if t = ?D?

e[d/x] if t = bdc

<latexit sha1_base64="MTFMd2AsA9e+G7DFbVu+IKGcHbI="></latexit>

D?

<latexit sha1_base64="/M+a82rcrcEBBkdCl5WLYSpqQko=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRUFAGiTykxIrWl004cn7obo0UovwDLVR0iJa/oeBfsI0LSJhqNLOrnR0vUtKQbX9ahaXlldW14nppY3Nre6e8u9cyYawFNkWoQt3xwKCSATZJksJOpBF8T2HbG1+mfvsBtZFhcEuTCF0fRoEcSgGUSK2rfs8LqV+u2FU7A18kTk4qLEejX/7qDUIR+xiQUGBM17EjcqegSQqFs1IvNhiBGMMIuwkNwEfjTrO0M34UG6CQR6i5VDwT8ffGFHxjJr6XTPpAd2beS8X/vG5Mw3N3KoMoJgxEeoikwuyQEVomNSAfSI1EkCZHLgMuQAMRaslBiESMk15KSR/O/PeLpHVSdWrV05tapX6RN1NkB+yQHTOHnbE6u2YN1mSC3bMn9sxerEfr1Xqz3n9GC1a+s8/+wPr4BhQnk4c=</latexit>

[D ! E]

<latexit sha1_base64="8NxEHGMZKg4bWQZTFozomSYk8iI=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRD4kySOQhOVZ0vmzCKeezdbdGikx+ghYqOkTLz1DwL9jGBSRMNZrZ1eyOH0lh0LY/rdLS8srqWnm9srG5tb1T3d3rmDDWHNo8lKHu+cyAFAraKFBCL9LAAl9C159cZn73AbQRobrDaQRewMZKjARnmEo996qPIb32BtWaXbdz0EXiFKRGCrQG1a/+MORxAAq5ZMa4jh2hlzCNgkuYVfqxgYjxCRuDm1LFAjBekt87o0exYWlsBJoKSXMRfm8kLDBmGvjpZMDw3sx7mfif58Y4OvcSoaIYQfEsCIWEPMhwLdIigA6FBkSWXQ5UKMqZZoigBWWcp2KcNlNJ+3Dmv18knZO606if3jZqzYuimTI5IIfkmDjkjDTJDWmRNuFEkifyTF6sR+vVerPef0ZLVrGzT/7A+vgG8euT9w==</latexit>

[D? ! E]

<latexit sha1_base64="5KyJ8p/PH7f8b6iAFLcKDhL6BBc=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRD4kySOQh2VZ0vmzCKeezuVsjRVEKvoIWKjpEy6dQ8C/YxgUEphrN7Gp2J4ilMGjbH1ZpYXFpeaW8Wllb39jcqm7vdEyUaA5tHslI9wJmQAoFbRQooRdrYGEgoRuMzzO/ew/aiEjd4CQGP2QjJYaCM0wl373oe0GEHkb00u9Xa3bdzkH/EqcgNVKg1a9+eoOIJyEo5JIZ4zp2jP6UaRRcwqziJQZixsdsBG5KFQvB+NP86Bk9SAxLY2PQVEiai/BzY8pCYyZhkE6GDG/NvJeJ/3lugsNTfypUnCAongWhkJAHGa5F2gbQgdCAyLLLgQpFOdMMEbSgjPNUTNJ6Kmkfzvz3f0nnqO406sfXjVrzrGimTPbIPjkkDjkhTXJFWqRNOLkjj+SJPFsP1ov1ar19j5asYmeX/IL1/gXcCpYp</latexit>

E

<latexit sha1_base64="sGTNHjdqy941zXKeJlW7mMBQBlc=">AAAB83icbVBNS8NAFNzUr1q/qh69LBbBU0mkoseiCB5bsLbQhrLZvtalm03YfSuU0F/gVU/exKs/yIP/xSTmoK1zGmbe482bIJbCoOt+OqWV1bX1jfJmZWt7Z3evun9wbyKrOXR4JCPdC5gBKRR0UKCEXqyBhYGEbjC9zvzuI2gjInWHsxj8kE2UGAvOMJXaN8Nqza27Oegy8QpSIwVaw+rXYBRxG4JCLpkxfc+N0U+YRsElzCsDayBmfMom0E+pYiEYP8mDzumJNQwjGoOmQtJchN8bCQuNmYVBOhkyfDCLXib+5/Utji/9RKjYIiieHUIhIT9kuBZpA0BHQgMiy5IDFYpyphkiaEEZ56lo00oqaR/e4vfL5P6s7jXq5+1GrXlVNFMmR+SYnBKPXJAmuSUt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENOaSRVg==</latexit>

if     is a lifted value       then we de-lift the value andt

<latexit sha1_base64="fXtz7CQOkgSntEgkCrTWgHxl+x0=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6mNo2rNrbs56CrxClIjBVqj6tdwHHEbgkIumTEDz43RT5hGwSUsKkNrIGZ8xqYwSKliIRg/yYMu6Jk1DCMag6ZC0lyE3xsJC42Zh0E6GTJ8MMteJv7nDSxOrv1EqNgiKJ4dQiEhP2S4FmkDQMdCAyLLkgMVinKmGSJoQRnnqWjTSippH97y96uke1H3GvXLdqPWvCmaKZMTckrOiUeuSJPckRbpEE6APJFn8uJY59V5c95/RktOsXNM/sD5+AaC5ZGF</latexit>

bdc

<latexit sha1_base64="kM8T5miuFlZqqH6wQv9R6TfQoi8=">AAACBHicbVC7TsNAEDyHVwgvAyXNiQiJKrJREJQRNJRBIiFSbEXnyyaccj5bd+tIkZWWr6CFig7R8h8U/Au2cQEJU41mdrWzE8RSGHScT6uysrq2vlHdrG1t7+zu2fsHXRMlmkOHRzLSvYAZkEJBBwVK6MUaWBhIuA8m17l/PwVtRKTucBaDH7KxEiPBGWbSwLY9OZJRpOnQ0wUZ2HWn4RSgy8QtSZ2UaA/sL28Y8SQEhVwyY/quE6OfMo2CS5jXvMRAzPiEjaGfUcVCMH5aJJ/Tk8QwjGgMmgpJCxF+b6QsNGYWBtlkyPDBLHq5+J/XT3B06adCxQmC4vkhFBKKQ4ZrkVUCdCg0ILI8OVChKGeaIYIWlHGeiUnWUS3rw138fpl0zxpus3F+26y3rspmquSIHJNT4pIL0iI3pE06hJMpeSLP5MV6tF6tN+v9Z7RilTuH5A+sj2+OOZg2</latexit>

assign it to     inx

<latexit sha1_base64="NWVbpeiBMqV2moEafHd6Lo5ebdQ=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJREKkxIrOl0045Xy27vYQkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w+6JrKaQ4dHMtK9gBmQQkEHBUroxRpYGEi4C6bXmX/3ANqISN3iLAY/ZBMlxoIzTKX247Bac+tuDrpMvILUSIHWsPo1GEXchqCQS2ZM33Nj9BOmUXAJ88rAGogZn7IJ9FOqWAjGT/Kgc3piDcOIxqCpkDQX4fdGwkJjZmGQToYM782il4n/eX2L40s/ESq2CIpnh1BIyA8ZrkXaANCR0IDIsuRAhaKcaYYIWlDGeSratJJK2oe3+P0y6Z7VvUb9vN2oNa+KZsrkiByTU+KRC9IkN6RFOoQTIE/kmbw41nl13pz3n9GSU+wckj9wPr4BiSGRiQ==</latexit>

e

<latexit sha1_base64="B1htBkQUejbPtsItSS5hdebO2Js=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6kNo2rNrbs56CrxClIjBVqj6tdwHHEbgkIumTEDz43RT5hGwSUsKkNrIGZ8xqYwSKliIRg/yYMu6Jk1DCMag6ZC0lyE3xsJC42Zh0E6GTJ8MMteJv7nDSxOrv1EqNgiKJ4dQiEhP2S4FmkDQMdCAyLLkgMVinKmGSJoQRnnqWjTSippH97y96uke1H3GvXLdqPWvCmaKZMTckrOiUeuSJPckRbpEE6APJFn8uJY59V5c95/RktOsXNM/sD5+AZrhJF2</latexit>

otherwise returns ?E

<latexit sha1_base64="hCWKxB1Jn5sFU03SmsuPjHLM7yk=">AAAB+HicbVDLSgNBEJyNrxhfUY9eBoPgKexKRI9BETxGMA9IltA76cQxsw9meoUY8g9e9eRNvPo3HvwXd9c9aGKdiqpuurq8SElDtv1pFZaWV1bXiuuljc2t7Z3y7l7LhLEW2BShCnXHA4NKBtgkSQo7kUbwPYVtb3yZ+u0H1EaGwS1NInR9GAVyKAVQIrV6Xkj9q365YlftDHyRODmpsByNfvmrNwhF7GNAQoExXceOyJ2CJikUzkq92GAEYgwj7CY0AB+NO83SzvhRbIBCHqHmUvFMxN8bU/CNmfheMukD3Zl5LxX/87oxDc/dqQyimDAQ6SGSCrNDRmiZ1IB8IDUSQZocuQy4AA1EqCUHIRIxTnopJX04898vktZJ1alVT29qlfpF3kyRHbBDdswcdsbq7Jo1WJMJds+e2DN7sR6tV+vNev8ZLVj5zj77A+vjGxaHk4g=</latexit>
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TH. f : D ! E1 ⇥ E2

<latexit sha1_base64="mU1AjwCg5RRmA5D5OrUSGUmo5M0=">AAACCHicbVDJSgNBFOyJW4xbXG5eGoPgKcyEiOIpuIDHCGaBTAg9nZfYpGeh+40QQ37Ar/CqJ2/i1b/w4L/YM85BE+tUVL3Hq1deJIVG2/60cguLS8sr+dXC2vrG5lZxe6epw1hxaPBQhqrtMQ1SBNBAgRLakQLmexJa3ugi8Vv3oLQIg1scR9D12TAQA8EZGqlX3BucXboY0que46LwQRtW6RVLdtlOQeeJk5ESyVDvFb/cfshjHwLkkmndcewIuxOmUHAJ04Iba4gYH7EhdAwNmDnUnaTpp/Qw1swkiEBRIWkqwu+NCfO1HvuemfQZ3ulZLxH/8zoxDk67ExFEMULAk0MoJKSHNFfC1AK0LxQgsiQ5UBFQzhRDBCUo49yIsempYPpwZr+fJ81K2amWj2+qpdp51kye7JMDckQcckJq5JrUSYNw8kCeyDN5sR6tV+vNev8ZzVnZzi75A+vjG3rCmIw=</latexit>

(D,vD)

<latexit sha1_base64="Live4Qx2Oe5eCgXv2++U5D8PP9E=">AAACBXicbVC7TgJBFJ3FF+Jr0dJmIjHBxJBdg9GSKIUlJvJIgGxmhwtOmJ1dZu5qyIbar7DVys7Y+h0W/osLUih6qpNz7s099/iRFAYd58PKLC2vrK5l13Mbm1vbO3Z+t2HCWHOo81CGuuUzA1IoqKNACa1IAwt8CU1/eDn1m3egjQjVDY4j6AZsoERfcIap5Nn5YvW4Y0Ym9g0gjLzqkWcXnJIzA/1L3DkpkDlqnv3Z6YU8DkAhl8yYtutE2E2YRsElTHKd2EDE+JANoJ1SxQIw3WQWfUIPY8MwpBFoKiSdifBzI2GBMePATycDhrdm0ZuK/3ntGPvn3USoKEZQfHoIhYTZIcO1SDsB2hMaENk0OVChKGeaIYIWlHGeinFaUi7tw138/i9pnJTccun0ulyoXMybyZJ9ckCKxCVnpEKuSI3UCSf35JE8kWfrwXqxXq2379GMNd/ZI79gvX8BOg+X8g==</latexit>

(Ei,vEi)

<latexit sha1_base64="BBN/pQYBScSNEx4IJmEgsEpwIfw=">AAACC3icbVDLSgNBEJyNrxhfUQ8evAwGIYKEXYnoMSiCxwjmAcmyzE46cXD2kZleISz5BL/Cq568iVc/woP/4iTuQRPrVFR1013lx1JotO1PK7ewuLS8kl8trK1vbG4Vt3eaOkoUhwaPZKTaPtMgRQgNFCihHStggS+h5d9fTvzWAygtovAWRzG4ARuEoi84QyN5xb3ylSeOu3qoE18DwtBLjTA+8oolu2JPQeeJk5ESyVD3il/dXsSTAELkkmndcewY3ZQpFFzCuNBNNMSM37MBdAwNWQDaTacBxvQw0QwjGoOiQtKpCL83UhZoPQp8MxkwvNOz3kT8z+sk2D93UxHGCULIJ4dQSJge0lwJ0wzQnlCAyCafAxUh5UwxRFCCMs6NmJiqCqYPZzb9PGmeVJxq5fSmWqpdZM3kyT45IGXikDNSI9ekThqEkzF5Is/kxXq0Xq036/1nNGdlO7vkD6yPbzr1mrg=</latexit>

CPO gi , ⇡i � f

<latexit sha1_base64="fDGWlEu73VZtvbpWN4DE4Sv6HuY=">AAACD3icbVC7TsNAEDzzJrwClGlOREhUkY1AUCJoKINEIFIcWevLJqw4n83dGglFFHwCX0ELFR2i5RMo+BeckAISphrN7Gp3Js40Ofb9T29qemZ2bn5hsbS0vLK6Vl7fuHBpbhU2VKpT24zBoSaDDSbW2MwsQhJrvIyvTwb+5S1aR6k557sM2wn0DHVJARdSVK70IpIhWwLT03gjw4wiChVZJbtRuerX/CHkJAlGpCpGqEflr7CTqjxBw0qDc63Az7jdB8ukNN6XwtxhBuoaetgqqIEEXbs/DHEvt3MHnMoMrSQthyL+3uhD4txdEheTCfCVG/cG4n9eK+fuYbtPJssZjRocYtI4POSUpaIdlB2yyAyDz1GSkQosMKMlCUoVYl7UVSr6CMbTT5KL3VqwV9s/26seHY+aWRAVsSV2RCAOxJE4FXXREEo8iCfxLF68R+/Ve/Pef0anvNHOpvgD7+MbQq+cWA==</latexit>

f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

is continuous are continuousiff g1, g2

<latexit sha1_base64="76EX9+0CI3neYVz+si/dvsUiz1A=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJAkV2FARlBA1lkAiJlFjW+bIxp5zP1t0aKbLyEbRQ0SFavoaCf8E2LiBhqtHMrnZ2/FgKg7b9aVVWVtfWN6qbta3tnd29+v7BvYkSzaHHIxnpgc8MSKGghwIlDGINLPQl9P3pde73H0EbEak7nMXghixQYiI4w0zqB55zFngtr96wm3YBukyckjRIia5X/xqNI56EoJBLZszQsWN0U6ZRcAnz2igxEDM+ZQEMM6pYCMZNi7hzepIYhhGNQVMhaSHC742UhcbMQj+bDBk+mEUvF//zhglOLt1UqDhBUDw/hEJCcchwLbIegI6FBkSWJwcqFOVMM0TQgjLOMzHJiqllfTiL3y+T+1bTaTfPb9uNzlXZTJUckWNyShxyQTrkhnRJj3AyJU/kmbxYqfVqvVnvP6MVq9w5JH9gfXwD+s2TaA==</latexit>

proof. ))

<latexit sha1_base64="L9s2IFXHPV+zO2bAZJ5Nbj0Oa80=">AAAB/nicbVDLTgJBEJzFF+IL9ehlIjHRC9k1GD0SvXhEI4+EJaR3aGDC7CMzvRpCSPwKr3ryZrz6Kx78F3dxDwrWqVLVna4uL1LSkG1/Wrml5ZXVtfx6YWNza3unuLvXMGGsBdZFqELd8sCgkgHWSZLCVqQRfE9h0xtdpX7zHrWRYXBH4wg7PgwC2ZcCKJFc91YOhgRahw8n3WLJLtsz8EXiZKTEMtS6xS+3F4rYx4CEAmPajh1RZwKapFA4LbixwQjECAbYTmgAPprOZJZ5yo9iAxTyCDWXis9E/L0xAd+Yse8lkz7Q0Mx7qfif146pf9GZyCCKCQORHiKpcHbICC2TMpD3pEYiSJMjlwEXoIEIteQgRCLGSTuFpA9n/vtF0jgtO5Xy2U2lVL3MmsmzA3bIjpnDzlmVXbMaqzPBIvbEntmL9Wi9Wm/W+89ozsp29tkfWB/fym+WLQ==</latexit>

f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

is continuous
⇡i

<latexit sha1_base64="Y0QkgIylHqSMrdvhZ3sb5QVVR+8=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJRBwkmkxIrOl01Y5fzQ3RopsvINtFDRIVo+h4J/wTYuIDDVaGZXOzt+rNCQbX9YlZXVtfWN6mZta3tnd6++f9A1UaIluDJSke77woDCEFxCUtCPNYjAV9DzZ9e533sAbTAK72gegxeIaYgTlIIyyR3GOMJRvWE37QL8L3FK0mAlOqP653AcySSAkKQSxgwcOyYvFZpQKljUhomBWMiZmMIgo6EIwHhpEXbBTxIjKOIxaI6KFyL83EhFYMw88LPJQNC9WfZy8T9vkNDk0ksxjBOCUOaHCBUUh4zUmLUAfIwaiESeHDiGXAotiEAjF1JmYpLVUsv6cJa//0u6Z02n1Ty/bTXaV2UzVXbEjtkpc9gFa7Mb1mEukwzZI3tiz9bcerFerbfv0YpV7hyyX7DevwB/UpM2</latexit>

is continuous
)

<latexit sha1_base64="U/cGJXm9nVrm+DGa9oUkW+rj1TU=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCQHIXPLABv29i67cxpyIf4KW63sjK2/xcL/4oEUCr7q5b2ZzJsXxEpact1PJ7e0vLK6ll8vbGxube8Ud/fqNkqMwJqIVGSaAVhUUmONJClsxgYhDBQ2guHVxG/co7Ey0nc0irEdQl/LnhRAmeS3bmV/QGBM9NApltyyOwVfJN6MlNgM1U7xq9WNRBKiJqHAWt9zY2qnYEgKheNCK7EYgxhCH/2MagjRttNp5DE/SixQxGM0XCo+FfH3RgqhtaMwyCZDoIGd9ybif56fUO+inUodJ4RaTA6RVDg9ZIWRWRfIu9IgEUySI5eaCzBAhEZyECITk6ycQtaHN//9IqmflL3T8tnNaalyOWsmzw7YITtmHjtnFXbNqqzGBIvYE3tmL86j8+q8Oe8/ozlntrPP/sD5+AZhAJX6</latexit>

gi

<latexit sha1_base64="VYZKpJHGMSEn/dkyVpEMJO9LAyU=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJKrIRCMoIGsogyENKrOh82YRTzg/drUGRlU+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rtLS8srpWXq9sbG5t71R399omjLXAlghVqLseN6hkgC2SpLAbaeS+p7DjTa4yv/OA2sgwuKNphK7Px4EcScEplW7HAzmo1uy6nYMtEqcgNSjQHFS/+sNQxD4GJBQ3pufYEbkJ1ySFwlmlHxuMuJjwMfZSGnAfjZvkUWfsKDacQhahZlKxXMTfGwn3jZn6Xjrpc7o3814m/uf1YhpduIkMopgwENkhkgrzQ0ZomXaAbCg1EvEsOTIZMME1J0ItGRciFeO0lErahzP//SJpn9Sd0/rZzWmtcVk0U4YDOIRjcOAcGnANTWiBgDE8wTO8WI/Wq/Vmvf+MlqxiZx/+wPr4BvF2klQ=</latexit>

is continuous

()

<latexit sha1_base64="TvfywhBrVs1hobao3AlSKwKlsgQ=">AAAB/XicbVC7TsNAEDyHVwivACXNiQgJmshGQVBG0FBQBIk8JMeK1pdNOOX80N0aFFkRX0ELFR2i5Vso+Bec4AICU41mdrWz48dKGrLtD6uwsLi0vFJcLa2tb2xulbd3WiZKtMCmiFSkOz4YVDLEJklS2Ik1QuArbPuji6nfvkNtZBTe0DhGL4BhKAdSAGWS273CAYHW0f1Rr1yxq/YM/C9xclJhORq98me3H4kkwJCEAmNcx47JS0GTFAonpW5iMAYxgiG6GQ0hQOOls8gTfpAYoIjHqLlUfCbiz40UAmPGgZ9NBkC3Zt6biv95bkKDMy+VYZwQhmJ6iKTC2SEjtMy6QN6XGolgmhy5DLkADUSoJQchMjHJyillfTjz3/8lreOqU6ueXNcq9fO8mSLbY/vskDnslNXZJWuwJhMsYo/siT1bD9aL9Wq9fY8WrHxnl/2C9f4F7W2VsA==</latexit>

note that 8d 2 D. f(d) = (g1(d), g2(d))

<latexit sha1_base64="unULW+V12SVqgnFE0OBJk2YIT+A=">AAACG3icbVDLSgNBEJz1GeNr1aOXwSBGkLAbInoRRD14VDAqZMPSO+nEIbMPZnqFEPIJfoJf4VVP3sSrBw/+i5OYg6+6dFHVTXdXlClpyPPenYnJqemZ2cJccX5hcWnZXVm9NGmuBdZFqlJ9HYFBJROskySF15lGiCOFV1H3eOhf3aI2Mk0uqJdhM4ZOIttSAFkpdLeCdqpBKd4KZMJPKkGxXW5t8wNe7oS+ZTudsGrLduiWvIo3Av9L/DEpsTHOQvcjaKUijzEhocCYhu9l1OyDJikUDopBbjAD0YUONixNIEbT7I8eGvDN3AClPEPNpeIjEb9P9CE2phdHtjMGujG/vaH4n9fIqb3f7MskywkTMVxEUuFokRFa2qSQt6RGIhhejtyGIkADEWrJQQgr5ja6os3D//39X3JZrfi1yu55rXR4NE6mwNbZBiszn+2xQ3bKzlidCXbHHtgje3LunWfnxXn9ap1wxjNr7Aect0/MY523</latexit>

assume are continuousg1, g2

<latexit sha1_base64="76EX9+0CI3neYVz+si/dvsUiz1A=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJAkV2FARlBA1lkAiJlFjW+bIxp5zP1t0aKbLyEbRQ0SFavoaCf8E2LiBhqtHMrnZ2/FgKg7b9aVVWVtfWN6qbta3tnd29+v7BvYkSzaHHIxnpgc8MSKGghwIlDGINLPQl9P3pde73H0EbEak7nMXghixQYiI4w0zqB55zFngtr96wm3YBukyckjRIia5X/xqNI56EoJBLZszQsWN0U6ZRcAnz2igxEDM+ZQEMM6pYCMZNi7hzepIYhhGNQVMhaSHC742UhcbMQj+bDBk+mEUvF//zhglOLt1UqDhBUDw/hEJCcchwLbIegI6FBkSWJwcqFOVMM0TQgjLOMzHJiqllfTiL3y+T+1bTaTfPb9uNzlXZTJUckWNyShxyQTrkhnRJj3AyJU/kmbxYqfVqvVnvP6MVq9w5JH9gfXwD+s2TaA==</latexit>

we want to prove f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

is continuous
take a chain {di}i2N

<latexit sha1_base64="0zgwWhqo7BV5kSGmcIub7zsVnd0=">AAACDHicbVBNS8NAEN34WetX1YvgZbEInkoiFT0WvXiSClaFpoTNdqqDm03YnQglxJ/gr/CqJ2/i1f/gwf9iUnvQ6js93pth3rwwUWjJdT+cqemZ2bn5ykJ1cWl5ZbW2tn5h49RI6MhYxeYqFBYUaugQkoKrxICIQgWX4e1x6V/egbEY63MaJtCLxLXGAUpBhRTUNv2sH6CfBxn6qP1I0E0YZqd5HtTqbsMdgf8l3pjU2RjtoPbp92OZRqBJKmFt13MT6mXCEEoFedVPLSRC3opr6BZUiwhsLxt9kPOd1AqKeQKGo+IjEX5uZCKydhiFxWQZ0U56pfif101pcNjLUCcpgZblIUIFo0NWGiyqAd5HA0SiTA4cNZfCCCIwyIWUhZgWXVWLPrzJ7/+Si72G12zsnzXrraNxMxW2xbbZLvPYAWuxE9ZmHSbZPXtkT+zZeXBenFfn7Xt0yhnvbLBfcN6/AG+jnAc=</latexit>

in D

<latexit sha1_base64="F8X02o7CeMcGWoYuaoxM4Nfz7Gs=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRUFAmEiGREis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun9wbyKrOXR4JCPdC5gBKRR0UKCEXqyBhYGEbjC9zvzuI2gjInWHsxj8kE2UGAvOMJXaN8Nqza27Oegy8QpSIwVaw+rXYBRxG4JCLpkxfc+N0U+YRsElzCsDayBmfMom0E+pYiEYP8mDzumJNQwjGoOmQtJchN8bCQuNmYVBOhkyfDCLXib+5/Utji/9RKjYIiieHUIhIT9kuBZpA0BHQgMiy5IDFYpyphkiaEEZ56lo00oqaR/e4vfL5P6s7jXq5+1GrXlVNFMmR+SYnBKPXJAmuSUt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENOBWRVQ==</latexit>

we must prove f

 
G

i2N
di

!
=
G

i2N
f(di)

<latexit sha1_base64="ChokGLNuowkp6D8MWtS/CSqTjC8="></latexit>

(see next slide)
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f

 
G

i2N
di

!
=

 
g1

 
G

i2N
di

!
, g2

 
G

i2N
di

!!

<latexit sha1_base64="x+UJD3idaFKM+bVkgnOMLY3YuUc=">AAACl3iclVFNS+RAEO1k/YyujutJvDQ7CAoym4iiexBFQTyJwo4KkyF0emoyhZ1O7K4sSJhf46/y4H8xGXPw62Jd+vFePar6VZwrtOT7T477Y2p6ZnZu3ltY/Lm03Fr5dW2zwkjoykxl5jYWFhRq6BKSgtvcgEhjBTfx3Wmt3/wHYzHT/+ghh34qEo1DlIIqKmo9DkMFQ9r0whgTey+LPCoxRB2mgkZxXF6Mx3wQoRcaTEa05R 16TX8SBd9zbleWne9Zmjdqtf2OPyn+GQQNaLOmLqPWczjIZJGCJqmEtb3Az6lfCkMoFYy9sLCQC3knEuhVUIsUbL+chDnmG4UVlPEcDEfFJyS8dZQitfYhjavOem37UavJr7ReQcODfok6Lwi0rAcRKpgMstJgdSXgAzRAJOrNgaPmUhhBBAa5kLIii+psXpVH8PH3n8H1TifY7exd7baPT5pk5tg6+802WcD22TE7Z5esy6Qz7/xxDpy/7pp75J6556+trtN4Vtm7cq9eANeeyTg=</latexit>

by def g1, g2

<latexit sha1_base64="xJNtbtDvtGzyn6u77evE33JN2aY=">AAAB+nicbVC7TsNAEDyHVzCvACXNiQiJAkV2FARlBA1lkMhDSizrfNmYU84P3a2RIpOfoIWKDtHyMxT8C7ZxAQlTjWZ2tbPjxVJotKxPo7Kyura+Ud00t7Z3dvdq+wc9HSWKQ5dHMlIDj2mQIoQuCpQwiBWwwJPQ96bXud9/AKVFFN7hLAYnYH4oJoIzzKSB79pnpu823VrdalgF6DKxS1InJTpu7Ws0jngSQIhcMq2HthWjkzKFgkuYm6NEQ8z4lPkwzGjIAtBOWuSd05NEM4xoDIoKSQsRfm+kLNB6FnjZZMDwXi96ufifN0xwcumkIowThJDnh1BIKA5prkRWBNCxUIDI8uRARUg5UwwRlKCM80xMsmbMrA978ftl0ms27Fbj/LZVb1+VzVTJETkmp8QmF6RNbkiHdAknkjyRZ/JiPBqvxpvx/jNaMcqdQ/IHxsc3MK6TfA==</latexit>

=

 
G

i2N
g1(di),

G

i2N
g2(di)

!

<latexit sha1_base64="pF/+2C16Lm7sGvz4D0IA7tIMCaM="></latexit>

are continuousg1, g2

<latexit sha1_base64="xJNtbtDvtGzyn6u77evE33JN2aY=">AAAB+nicbVC7TsNAEDyHVzCvACXNiQiJAkV2FARlBA1lkMhDSizrfNmYU84P3a2RIpOfoIWKDtHyMxT8C7ZxAQlTjWZ2tbPjxVJotKxPo7Kyura+Ud00t7Z3dvdq+wc9HSWKQ5dHMlIDj2mQIoQuCpQwiBWwwJPQ96bXud9/AKVFFN7hLAYnYH4oJoIzzKSB79pnpu823VrdalgF6DKxS1InJTpu7Ws0jngSQIhcMq2HthWjkzKFgkuYm6NEQ8z4lPkwzGjIAtBOWuSd05NEM4xoDIoKSQsRfm+kLNB6FnjZZMDwXi96ufifN0xwcumkIowThJDnh1BIKA5prkRWBNCxUIDI8uRARUg5UwwRlKCM80xMsmbMrA978ftl0ms27Fbj/LZVb1+VzVTJETkmp8QmF6RNbkiHdAknkjyRZ/JiPBqvxpvx/jNaMcqdQ/IHxsc3MK6TfA==</latexit>

=
G

i2N
(g1(di), g2(di))

<latexit sha1_base64="S9mOui7q4VB95ERuTvbyGMdJiTw="></latexit>

by def of lub of pairs

=
G

i2N
f(di)

<latexit sha1_base64="ciRhfFembD3iEhC5eGnz9IS9Ic4=">AAACGHicbVC7TsNAEDzzxrwClDQnAhI0kY1A0CAhaKhQkEhAiiPrfNmEFeezuVsjISs/wCfwFbRQ0SFaOgr+BTuk4DXVaGZXOztRqtCS5707I6Nj4xOTU9PuzOzc/EJlcalpk8xIaMhEJeYiEhYUamgQkoKL1ICIIwXn0dVR6Z/fgLGY6DO6TaEdi57GLkpBhRRW1vbdIMKevZZZGuYYoA5iQZdRlJ/0+253oxPiphtWql7NG4D/Jf6QVNkQ9bDyEXQSmcWgSSphbcv3UmrnwhBKBX03yCykQl6JHrQKqkUMtp0Pvunz9cwKSngKhqPiAxG+b+QitvY2jorJMqr97ZXif14ro+5eO0edZgRalocIFQwOWWmwqAl4Bw0QiTI5cNRcCiOIwCAXUhZiVvRW9uH//v4vaW7V/O3azul29eBw2MwUW2GrbIP5bJcdsGNWZw0m2R17YI/sybl3np0X5/VrdMQZ7iyzH3DePgGDZp+b</latexit>

by def g1, g2

<latexit sha1_base64="xJNtbtDvtGzyn6u77evE33JN2aY=">AAAB+nicbVC7TsNAEDyHVzCvACXNiQiJAkV2FARlBA1lkMhDSizrfNmYU84P3a2RIpOfoIWKDtHyMxT8C7ZxAQlTjWZ2tbPjxVJotKxPo7Kyura+Ud00t7Z3dvdq+wc9HSWKQ5dHMlIDj2mQIoQuCpQwiBWwwJPQ96bXud9/AKVFFN7hLAYnYH4oJoIzzKSB79pnpu823VrdalgF6DKxS1InJTpu7Ws0jngSQIhcMq2HthWjkzKFgkuYm6NEQ8z4lPkwzGjIAtBOWuSd05NEM4xoDIoKSQsRfm+kLNB6FnjZZMDwXi96ufifN0xwcumkIowThJDnh1BIKA5prkRWBNCxUIDI8uRARUg5UwwRlKCM80xMsmbMrA978ftl0ms27Fbj/LZVb1+VzVTJETkmp8QmF6RNbkiHdAknkjyRZ/JiPBqvxpvx/jNaMcqdQ/IHxsc3MK6TfA==</latexit>

(continue) f

 
G

i2N
di

!
=
G

i2N
f(di)

<latexit sha1_base64="ChokGLNuowkp6D8MWtS/CSqTjC8="></latexit>
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TH. CPO

f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

is continuous are continuousiff

(E,vE)

<latexit sha1_base64="yJwz54IRO+7pRsJ4LuJzeusDHTQ=">AAACB3icbVDLSgNBEJyNrxhfqzl6GQxCBAm7EtFjUAIeI5gHJCHMTjpxyOzsZqZXCEs+wK/wqidv4tXP8OC/uFlz0MQ6FVXddHV5oRQGHefTyqysrq1vZDdzW9s7u3v2/kHDBJHmUOeBDHTLYwakUFBHgRJaoQbmexKa3uh65jcfQBsRqDuchND12VCJgeAME6ln54vV044Zm8gzgDDuxdXpSc8uOCUnBV0m7pwUyBy1nv3V6Qc88kEhl8yYtuuE2I2ZRsElTHOdyEDI+IgNoZ1QxXww3TgNP6XHkWEY0BA0FZKmIvzeiJlvzMT3kkmf4b1Z9Gbif147wsFlNxYqjBAUnx1CISE9ZLgWSStA+0IDIpslByoU5UwzRNCCMs4TMUpqyiV9uIvfL5PGWcktl85vy4XK1byZLDkkR6RIXHJBKuSG1EidcDIhT+SZvFiP1qv1Zr3/jGas+U6e/IH18Q0XvJkA</latexit>

(D,vD)

<latexit sha1_base64="3dNUF89GOcHceY1PjpOLqBE8Irw=">AAACB3icbVDLTgJBEJzFF+JrlaOXicQEE0N2DUaPRDl4xEQeCRAyOzQ4YXZ2mek1IRs+wK/wqidvxquf4cF/cVk5KFinSlV3urq8UAqDjvNpZVZW19Y3spu5re2d3T17/6BhgkhzqPNABrrlMQNSKKijQAmtUAPzPQlNb3Q985sPoI0I1B1OQuj6bKjEQHCGidSz88XqaceMTeQZQBj34ur0pGcXnJKTgi4Td04KZI5az/7q9AMe+aCQS2ZM23VC7MZMo+ASprlOZCBkfMSG0E6oYj6YbpyGn9LjyDAMaAiaCklTEX5vxMw3ZuJ7yaTP8N4sejPxP68d4eCyGwsVRgiKzw6hkJAeMlyLpBWgfaEBkc2SAxWKcqYZImhBGeeJGCU15ZI+3MXvl0njrOSWS+e35ULlat5MlhySI1IkLrkgFXJDaqROOJmQJ/JMXqxH69V6s95/RjPWfCdP/sD6+AYUi5j+</latexit>

(F,vF )

<latexit sha1_base64="ijR7WckfLyAv4fH/VAwrVspBbfc=">AAACB3icbVDLSgNBEJyNrxhfqzl6GQxCBAm7EtFjUAgeI5gHJCHMTjpxyOzsZqZXCEs+wK/wqidv4tXP8OC/uFlz0MQ6FVXddHV5oRQGHefTyqysrq1vZDdzW9s7u3v2/kHDBJHmUOeBDHTLYwakUFBHgRJaoQbmexKa3uh65jcfQBsRqDuchND12VCJgeAME6ln54vV044Zm8gzgDDuxdXpSc8uOCUnBV0m7pwUyBy1nv3V6Qc88kEhl8yYtuuE2I2ZRsElTHOdyEDI+IgNoZ1QxXww3TgNP6XHkWEY0BA0FZKmIvzeiJlvzMT3kkmf4b1Z9Gbif147wsFlNxYqjBAUnx1CISE9ZLgWSStA+0IDIpslByoU5UwzRNCCMs4TMUpqyiV9uIvfL5PGWcktl85vy4XK1byZLDkkR6RIXHJBKuSG1EidcDIhT+SZvFiP1qv1Zr3/jGas+U6e/IH18Q0a7ZkC</latexit>

f : D ⇥ E ! F

<latexit sha1_base64="dpE3ML4hxlYTHAioPCJlSkgOWkU=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrsSUayCLywjmAckIcxObuKQ2dll5m4gLGn9Clut7MTW/7DwX5yNKTR6qsM593LuPUEshUHP+3ByC4tLyyv51cLa+sbmlru9UzdRojnUeCQj3QyYASkU1FCghGasgYWBhEYwvMj8xgi0EZG6w3EMnZANlOgLztBKXdftn122UYRg6FUbI3rddYteyZuC/iX+jBTJDNWu+9nuRTwJQSGXzJiW78XYSZlGwSVMCu3EQMz4kA2gZaliNquTTi+f0IPEMJsag6ZC0qkIPzdSFhozDgM7GTK8N/NeJv7ntRLsn3ZSoeIEQfEsCIWEaZDhWthKgPaEBkSWXQ5UKMqZZoigBWWcWzGxHRVsH/78939J/ajkl0vHt+Vi5XzWTJ7skX1ySHxyQirkhlRJjXAyIo/kiTw7D86L8+q8fY/mnNnOLvkF5/0LEBOXRA==</latexit>

fd : E ! F

<latexit sha1_base64="qJhP7XZMHpRykvyIBhA9M/58N1A=">AAAB/HicbVDLSsNAFJ3UV62vqks3g0VwVRKpKK6KorisYB/YhjKZ3tahk0mYuRFKqF/hVlfuxK3/4sJ/MYlZaOtZHc65l3Pv8UIpDNr2p1VYWFxaXimultbWNza3yts7LRNEmkOTBzLQHY8ZkEJBEwVK6IQamO9JaHvji9RvP4A2IlC3OAnB9dlIiaHgDBPpbtgfnF32MKBX/XLFrtoZ6DxxclIhORr98ldvEPDIB4VcMmO6jh2iGzONgkuYlnqRgZDxMRtBN6GK+WDcOLt4Sg8iw5LUEDQVkmYi/N6ImW/MxPeSSZ/hvZn1UvE/rxvh8NSNhQojBMXTIBQSsiDDtUiqADoQGhBZejlQoShnmiGCFpRxnohR0k0p6cOZ/X6etI6qTq16fFOr1M/zZopkj+yTQ+KQE1In16RBmoQTRZ7IM3mxHq1X6816/xktWPnOLvkD6+MbT+6UuA==</latexit>

fd , �e. f(d, e)

<latexit sha1_base64="EsCMrFZsfppqRQtBk+CgD8WrnR0=">AAACFXicbVC7TsNAEDzzDOEVoKQ5iJCChCIbgaBE0FAGiUCkOIrW5004cT6buzUSsqj5BL6CFio6REtNwb9ghxSQMNVoZke7O0GipCXX/XQmJqemZ2ZLc+X5hcWl5crK6oWNUyOwKWIVm1YAFpXU2CRJCluJQYgChZfB9UnhX96isTLW53SXYCeCvpY9KYByqVvZ6HVDn4wE3Vd4w8u+yrMhcKz7vFcLd3C7W6m6dXcAPk68IamyIRrdypcfxiKNUJNQYG3bcxPqZGBICoX3ZT+1mIC4hj62c6ohQtvJBq/c863UAsU8QcOl4gMRfycyiKy9i4J8MgK6sqNeIf7ntVPqHXYyqZOUUItiEUmFg0VWGJl3hDyUBomguBy51FyAASI0koMQuZjmpZXzPrzR78fJxW7d26vvn+1Vj46HzZTYOttkNeaxA3bETlmDNZlgD+yJPbMX59F5dd6c95/RCWeYWWN/4Hx8A+fTnZA=</latexit>

fe , �d. f(d, e)

<latexit sha1_base64="o8hUt4sl/5piA7xamxI+39l5Ah0=">AAACFXicbVC7TsNAEDzzDOEVoKQ5iJCChCIbgaBE0FAGiUCkOIrW5004cT6buzUSsqj5BL6CFio6REtNwb9ghxSQMNVoZke7O0GipCXX/XQmJqemZ2ZLc+X5hcWl5crK6oWNUyOwKWIVm1YAFpXU2CRJCluJQYgChZfB9UnhX96isTLW53SXYCeCvpY9KYByqVvZ6HXRJyNB9xXe8LKv8mwIPKz7vFcLd3C7W6m6dXcAPk68IamyIRrdypcfxiKNUJNQYG3bcxPqZGBICoX3ZT+1mIC4hj62c6ohQtvJBq/c863UAsU8QcOl4gMRfycyiKy9i4J8MgK6sqNeIf7ntVPqHXYyqZOUUItiEUmFg0VWGJl3hDyUBomguBy51FyAASI0koMQuZjmpZXzPrzR78fJxW7d26vvn+1Vj46HzZTYOttkNeaxA3bETlmDNZlgD+yJPbMX59F5dd6c95/RCWeYWWN/4Hx8A+fonZA=</latexit>

fe : D ! F

<latexit sha1_base64="VetnxI7QXCI9zZnkQOTl/CKxECo=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoPgKexKRPEUVMRjBPOA7BJmJ504ZPbBTK8QloBf4VVP3sSrv+LBf3F23YNG61RUdVPd5cdSaLTtD6u0sLi0vFJeraytb2xuVbd3OjpKFIc2j2Skej7TIEUIbRQooRcrYIEvoetPLjK/ew9Kiyi8xWkMXsDGoRgJztBI7mgAZ/SSuhjRq0G1ZtftHPQvcQpSIwVag+qnO4x4EkCIXDKt+44do5cyhYJLmFXcREPM+ISNoW9oyALQXprfPKMHiWYmNQZFhaS5CD83UhZoPQ18MxkwvNPzXib+5/UTHJ16qQjjBCHkWRAKCXmQ5kqYMoAOhQJEll0OVISUM8UQQQnKODdiYtqpmD6c+e//ks5R3WnUj28ateZ50UyZ7JF9ckgcckKa5Jq0SJtwEpNH8kSerQfrxXq13r5HS1axs0t+wXr/AgJPlQw=</latexit>

8d 2 D. fd

<latexit sha1_base64="BQouATJKktLILUggcklG/3dp9mk=">AAACCHicbVC7TsNAEDzzDOEVHh3NiQiJKrJREJQRUFAGiTyk2LLWl0045fzQ3RopRPkBvoIWKjpEy19Q8C84JgUkTDWa2dXOTpAoaci2P62FxaXlldXCWnF9Y3Nru7Sz2zRxqgU2RKxi3Q7AoJIRNkiSwnaiEcJAYSsYXE781j1qI+PoloYJeiH0I9mTAiiT/NK+24s1KMW7roz4VcXlPb/rl8p2xc7B54kzJWU2Rd0vfbndWKQhRiQUGNNx7IS8EWiSQuG46KYGExAD6GMnoxGEaLxRnn7Mj1IDFPMENZeK5yL+3hhBaMwwDLLJEOjOzHoT8T+vk1Lv3BvJKEkJIzE5RFJhfsgILbNakHelRiKYJEeeNSBAAxFqyUGITEyznopZH87s9/OkeVJxqpXTm2q5djFtpsAO2CE7Zg47YzV2zeqswQR7YE/smb1Yj9ar9Wa9/4wuWNOdPfYH1sc34NqYyg==</latexit>

8e 2 E. fe

<latexit sha1_base64="EXPDW5clOXBmiWXO5TDbWUoBePE=">AAACCHicbVDLSgNBEJz1GeMrPm5eBoPgKexKRI9BETxGMA/ILkvvpBOHzD6Y6RViyA/4FV715E28+hce/Bc3aw6aWKeiqpuuriBR0pBtf1oLi0vLK6uFteL6xubWdmlnt2niVAtsiFjFuh2AQSUjbJAkhe1EI4SBwlYwuJz4rXvURsbRLQ0T9ELoR7InBVAm+aV9txdrUIqjKyN+VXF5z0e/VLYrdg4+T5wpKbMp6n7py+3GIg0xIqHAmI5jJ+SNQJMUCsdFNzWYgBhAHzsZjSBE443y9GN+lBqgmCeouVQ8F/H3xghCY4ZhkE2GQHdm1puI/3mdlHrn3khGSUoYickhkgrzQ0ZomdWCvCs1EsEkOfKsAQEaiFBLDkJkYpr1VMz6cGa/nyfNk4pTrZzeVMu1i2kzBXbADtkxc9gZq7FrVmcNJtgDe2LP7MV6tF6tN+v9Z3TBmu7ssT+wPr4B5ZiYzQ==</latexit>

are continuous

proof. ))

<latexit sha1_base64="L9s2IFXHPV+zO2bAZJ5Nbj0Oa80=">AAAB/nicbVDLTgJBEJzFF+IL9ehlIjHRC9k1GD0SvXhEI4+EJaR3aGDC7CMzvRpCSPwKr3ryZrz6Kx78F3dxDwrWqVLVna4uL1LSkG1/Wrml5ZXVtfx6YWNza3unuLvXMGGsBdZFqELd8sCgkgHWSZLCVqQRfE9h0xtdpX7zHrWRYXBH4wg7PgwC2ZcCKJFc91YOhgRahw8n3WLJLtsz8EXiZKTEMtS6xS+3F4rYx4CEAmPajh1RZwKapFA4LbixwQjECAbYTmgAPprOZJZ5yo9iAxTyCDWXis9E/L0xAd+Yse8lkz7Q0Mx7qfif146pf9GZyCCKCQORHiKpcHbICC2TMpD3pEYiSJMjlwEXoIEIteQgRCLGSTuFpA9n/vtF0jgtO5Xy2U2lVL3MmsmzA3bIjpnDzlmVXbMaqzPBIvbEntmL9Wi9Wm/W+89ozsp29tkfWB/fym+WLQ==</latexit>

assume f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

is continuous
take a generic d 2 D

<latexit sha1_base64="Nyn+EBfwuQg9aovq1BKLkh/NFAM=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRUFAGiTykxIrOl004cj5bd2ukEOUfaKGiQ7T8DQX/wtm4gISpRjO72tkJYikMuu6nU1haXlldK66XNja3tnfKu3stEyWaQ5NHMtKdgBmQQkETBUroxBpYGEhoB+PL1G8/gDYiUrc4icEP2UiJoeAMrdQa9ISiV/1yxa26Gegi8XJSITka/fJXbxDxJASFXDJjup4boz9lGgWXMCv1EgMx42M2gq6lioVg/GmWdkaPEsMwojFoKiTNRPi9MWWhMZMwsJMhwzsz76Xif143weG5PxUqThAUTw+hkJAdMlwLWwPQgdCAyNLkQO3vnGmGCFpQxrkVE9tLyfbhzX+/SFonVa9WPb2pVeoXeTNFckAOyTHxyBmpk2vSIE3CyT15Is/kxXl0Xp035/1ntODkO/vkD5yPb6LVkz4=</latexit>

we want to prove fd

<latexit sha1_base64="6UlYyKgAnYLhfrBkNce+T2P0vNQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogyENKrGh92YRTzg/drUGRlU+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rtLS8srpWXq9sbG5t71R399omjLXAlghVqLseGFQywBZJUtiNNILvKex4k6vM7zygNjIM7mgaoevDOJAjKYBS6XY0GA6qNbtu5+CLxClIjRVoDqpf/WEoYh8DEgqM6Tl2RG4CmqRQOKv0Y4MRiAmMsZfSAHw0bpJHnfGj2ACFPELNpeK5iL83EvCNmfpeOukD3Zt5LxP/83oxjS7cRAZRTBiI7BBJhfkhI7RMO0A+lBqJIEuOXAZcgAYi1JKDEKkYp6VU0j6c+e8XSfuk7pzWz25Oa43LopkyO2CH7Jg57Jw12DVrshYTbMye2DN7sR6tV+vNev8ZLVnFzj77A+vjG+gakk4=</latexit>

is continuous
take a chain              in

we prove

{ei}i2N

<latexit sha1_base64="LaxJOoNhb3o8WSa/gkNxl2vAse8=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUUU2CoIygoYKBYkEpDiyzscSVjmfrbs1UmSZT+AraKGiQ7T8AwX/gh1S8JpqNLOrnZ0wUWjJdd+dqemZ2bn5ykJ1cWl5ZbW2tt61cWokdGSsYnMZCgsKNXQIScFlYkBEoYKLcHhc+he3YCzG+pxGCfQjMdB4jVJQIQW1TT+DAP08yNBH7UeCbsIwO83zoFZ3G+4Y/C/xJqTOJmgHtQ//KpZpBJqkEtb2PDehfiYMoVSQV/3UQiLkUAygV1AtIrD9bPxBzndSKyjmCRiOio9F+L6RicjaURQWk2VE+9srxf+8XkrXh/0MdZISaFkeIlQwPmSlwaIa4FdogEiUyYGj5lIYQQQGuZCyENOiq2rRh/f7+7+ku9fwmo39s2a9dTRppsK22DbbZR47YC12wtqswyS7Yw/skT05986z8+K8fo1OOZOdDfYDztsncUecCA==</latexit>

E

<latexit sha1_base64="sGTNHjdqy941zXKeJlW7mMBQBlc=">AAAB83icbVBNS8NAFNzUr1q/qh69LBbBU0mkoseiCB5bsLbQhrLZvtalm03YfSuU0F/gVU/exKs/yIP/xSTmoK1zGmbe482bIJbCoOt+OqWV1bX1jfJmZWt7Z3evun9wbyKrOXR4JCPdC5gBKRR0UKCEXqyBhYGEbjC9zvzuI2gjInWHsxj8kE2UGAvOMJXaN8Nqza27Oegy8QpSIwVaw+rXYBRxG4JCLpkxfc+N0U+YRsElzCsDayBmfMom0E+pYiEYP8mDzumJNQwjGoOmQtJchN8bCQuNmYVBOhkyfDCLXib+5/Utji/9RKjYIiieHUIhIT9kuBZpA0BHQgMiy5IDFYpyphkiaEEZ56lo00oqaR/e4vfL5P6s7jXq5+1GrXlVNFMmR+SYnBKPXJAmuSUt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENOaSRVg==</latexit>

fd

 
G

i2N
ei

!
=
G

i2N
fd(ei)

<latexit sha1_base64="hTvWWuPepU5NV8sDd0du10tQt/E="></latexit>

(see next slide)

e 2 E

<latexit sha1_base64="wGe6e5swG2m+NhMf8d+vafeVNzY=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRCIkySOQhJVZ0vmzCkfPZulsjhSj/QAsVHaLlbyj4F87GBSRMNZrZ1c5OEEth0HU/ncLS8srqWnG9tLG5tb1T3t1rmSjRHJo8kpHuBMyAFAqaKFBCJ9bAwkBCOxhfpn77AbQRkbrFSQx+yEZKDAVnaKUW9ISiV/1yxa26Gegi8XJSITka/fJXbxDxJASFXDJjup4boz9lGgWXMCv1EgMx42M2gq6lioVg/GmWdkaPEsMwojFoKiTNRPi9MWWhMZMwsJMhwzsz76Xif143weG5PxUqThAUTw+hkJAdMlwLWwPQgdCAyNLkQO3vnGmGCFpQxrkVE9tLyfbhzX+/SFonVa9WPb2pVeoXeTNFckAOyTHxyBmpk2vSIE3CyT15Is/kxXl0Xp035/1ntODkO/vkD5yPb6X4k0A=</latexit>

fe

<latexit sha1_base64="zu5MyPd8tGfPLRkHmzyoIMWFVg0=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogyENKrGh92YRTzg/drUGRlU+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rtLS8srpWXq9sbG5t71R399omjLXAlghVqLseGFQywBZJUtiNNILvKex4k6vM7zygNjIM7mgaoevDOJAjKYBS6XY0wEG1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfKoM34UG6CQR6i5VDwX8fdGAr4xU99LJ32gezPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpB8iHUiMRZMmRy4AL0ECEWnIQIhXjtJRK2ocz//0iaZ/UndP62c1prXFZNFNmB+yQHTOHnbMGu2ZN1mKCjdkTe2Yv1qP1ar1Z7z+jJavY2Wd/YH18A+mpkk8=</latexit>

(omitted)
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fd

 
G

i2N
ei

!
= f

 
d,
G

i2N
ei

!

<latexit sha1_base64="gx/nEyZwg+AHmLqyb9qp56dUXUY="></latexit>

= f

 
G

i2N
d,
G

i2N
ei

!

<latexit sha1_base64="LTSm1rJlMbHE1Kwa6gY+Qkve0Uc="></latexit>

= f

 
G

i2N
(d, ei)

!

<latexit sha1_base64="cx4u9YwdvZfxUqhh5PzdizRPvWo="></latexit>

=
G

i2N
f(d, ei)

<latexit sha1_base64="Ih8kkRl7Ehm96VEg2hKJie/uqfc=">AAACGnicbVDLSgNBEJz1GeMr6tHLYFAUJOyKohch6MWTKBgVsmGZnXRik9nZdaZXkCV/4Cf4FV715E28evHgv7gbc/BVp6Kqm66uMFFoyXXfnZHRsfGJydJUeXpmdm6+srB4buPUSGjIWMXmMhQWFGpoEJKCy8SAiEIFF2HvsPAvbsBYjPUZ3SbQikRXYweloFwKKmv7ZT/Err2WaRJk6KP2I0FXYZgd9/u8s97ehAA3ykGl6tbcAfhf4g1JlQ1xElQ+/HYs0wg0SSWsbXpuQq1MGEKpoF/2UwuJkD3RhWZOtYjAtrLBP32+mlpBMU/AcFR8IML3jUxE1t5GYT5ZhLW/vUL8z2um1NlrZaiTlEDL4hChgsEhKw3mRQFvowEiUSQHjppLYQQRGORCylxM8+aKPrzf3/8l51s1b7u2c7pdrR8MmymxZbbC1pnHdlmdHbET1mCS3bEH9sienHvn2XlxXr9GR5zhzhL7AeftE+2eoFY=</latexit>

=
G

i2N
fd(ei)

<latexit sha1_base64="+EJWYJcR2C2eSqgulY6qJDb6nxw=">AAACGXicbVC7TsNAEDzzDOYVoKQ5ESFBE9koCBokBA0VChIBpDiyzpdNWHE+m7s1ErLyBXwCX0ELFR2ipaLgX7BDCl5TjWZ2tbMTpQoted67MzY+MTk1XZlxZ+fmFxarS8tnNsmMhJZMVGIuImFBoYYWISm4SA2IOFJwHl0dlv75DRiLiT6l2xQ6sehr7KEUVEhhdX3PDSLs22uZpWGOAeogFnQZRfnxYOD2wu4GhLgZVmte3RuC/yX+iNTYCM2w+hF0E5nFoEkqYW3b91Lq5MIQSgUDN8gspEJeiT60C6pFDLaTD98Z8PXMCkp4Coaj4kMRvm/kIrb2No6KyTKr/e2V4n9eO6PebidHnWYEWpaHCBUMD1lpsOgJeBcNEIkyOXDUXAojiMAgF1IWYlYU5xZ9+L+//0vOtup+o7590qjtH4yaqbBVtsY2mM922D47Yk3WYpLdsQf2yJ6ce+fZeXFev0bHnNHOCvsB5+0T2NegXw==</latexit>

by def of fd

<latexit sha1_base64="6UlYyKgAnYLhfrBkNce+T2P0vNQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogyENKrGh92YRTzg/drUGRlU+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rtLS8srpWXq9sbG5t71R399omjLXAlghVqLseGFQywBZJUtiNNILvKex4k6vM7zygNjIM7mgaoevDOJAjKYBS6XY0GA6qNbtu5+CLxClIjRVoDqpf/WEoYh8DEgqM6Tl2RG4CmqRQOKv0Y4MRiAmMsZfSAHw0bpJHnfGj2ACFPELNpeK5iL83EvCNmfpeOukD3Zt5LxP/83oxjS7cRAZRTBiI7BBJhfkhI7RMO0A+lBqJIEuOXAZcgAYi1JKDEKkYp6VU0j6c+e8XSfuk7pzWz25Oa43LopkyO2CH7Jg57Jw12DVrshYTbMye2DN7sR6tV+vNev8ZLVnFzj77A+vjG+gakk4=</latexit>

by lub of constant chain

by lub of pairs

by continuity of f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

by def of fd

<latexit sha1_base64="6UlYyKgAnYLhfrBkNce+T2P0vNQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogyENKrGh92YRTzg/drUGRlU+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rtLS8srpWXq9sbG5t71R399omjLXAlghVqLseGFQywBZJUtiNNILvKex4k6vM7zygNjIM7mgaoevDOJAjKYBS6XY0GA6qNbtu5+CLxClIjRVoDqpf/WEoYh8DEgqM6Tl2RG4CmqRQOKv0Y4MRiAmMsZfSAHw0bpJHnfGj2ACFPELNpeK5iL83EvCNmfpeOukD3Zt5LxP/83oxjS7cRAZRTBiI7BBJhfkhI7RMO0A+lBqJIEuOXAZcgAYi1JKDEKkYp6VU0j6c+e8XSfuk7pzWz25Oa43LopkyO2CH7Jg57Jw12DVrshYTbMye2DN7sR6tV+vNev8ZLVnFzj77A+vjG+gakk4=</latexit>

(continue) fd

 
G

i2N
ei

!
=
G

i2N
fd(ei)

<latexit sha1_base64="hTvWWuPepU5NV8sDd0du10tQt/E="></latexit>
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assume are continuous for all 
we want to prove is continuous

()

<latexit sha1_base64="TvfywhBrVs1hobao3AlSKwKlsgQ=">AAAB/XicbVC7TsNAEDyHVwivACXNiQgJmshGQVBG0FBQBIk8JMeK1pdNOOX80N0aFFkRX0ELFR2i5Vso+Bec4AICU41mdrWz48dKGrLtD6uwsLi0vFJcLa2tb2xulbd3WiZKtMCmiFSkOz4YVDLEJklS2Ik1QuArbPuji6nfvkNtZBTe0DhGL4BhKAdSAGWS273CAYHW0f1Rr1yxq/YM/C9xclJhORq98me3H4kkwJCEAmNcx47JS0GTFAonpW5iMAYxgiG6GQ0hQOOls8gTfpAYoIjHqLlUfCbiz40UAmPGgZ9NBkC3Zt6biv95bkKDMy+VYZwQhmJ6iKTC2SEjtMy6QN6XGolgmhy5DLkADUSoJQchMjHJyillfTjz3/8lreOqU6ueXNcq9fO8mSLbY/vskDnslNXZJWuwJhMsYo/siT1bD9aL9Wq9fY8WrHxnl/2C9f4F7W2VsA==</latexit>

fd, fe

<latexit sha1_base64="crmZAVFZJ0Amyc9t9GTDl/wEmQ8=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJAkU2CoIygoYySOQhJZZ1vqzDKeezdbdGiqx8BC1UdIiWr6HgX7CNC0iYajSzq50dP5bCoG1/WpWV1bX1jepmbWt7Z3evvn/QM1GiOXR5JCM98JkBKRR0UaCEQayBhb6Evj+9yf3+I2gjInWPsxjckE2UCARnmEn9wBufBR549YbdtAvQZeKUpEFKdLz612gc8SQEhVwyY4aOHaObMo2CS5jXRomBmPEpm8Awo4qFYNy0iDunJ4lhGNEYNBWSFiL83khZaMws9LPJkOGDWfRy8T9vmGBw5aZCxQmC4vkhFBKKQ4ZrkfUAdCw0ILI8OVChKGeaIYIWlHGeiUlWTC3rw1n8fpn0zptOq3lx12q0r8tmquSIHJNT4pBL0ia3pEO6hJMpeSLP5MVKrVfrzXr/Ga1Y5c4h+QPr4xuXfJPM</latexit>

d, e

<latexit sha1_base64="XPoHFlRWKPbjKq9+SR2T2VmCsUI=">AAAB9XicbVC7TsNAEFyHVwivACXNiQiJAkU2CoIygoYyCPKQkig6XzbhlPNDd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ey4oZKGbPvTKiwtr6yuFddLG5tb2zvl3b2WCSItsCkCFeiOyw0q6WOTJCnshBq55ypsu5Or1G8/oDYy8O9oGmLf42NfjqTglEi3wxMclCt21c7AFomTkwrkaAzKX71hICIPfRKKG9N17JD6MdckhcJZqRcZDLmY8DF2E+pzD00/zqLO2FFkOAUsRM2kYpmIvzdi7hkz9dxk0uN0b+a9VPzP60Y0uujH0g8jQl+kh0gqzA4ZoWXSAbKh1EjE0+TIpM8E15wItWRciESMklJKSR/O/PeLpHVadWrVs5tapX6ZN1OEAziEY3DgHOpwDQ1ogoAxPMEzvFiP1qv1Zr3/jBasfGcf/sD6+AaW15Ia</latexit>

f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

take a chain                       in D ⇥ E

<latexit sha1_base64="GX3OaWmzkSwCHAuBgLwqrvyfRSY=">AAAB+3icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRD4kySOSBkig6XzbhlLuzdbdGiqx8BS1UdIiWj6HgX7CNC0iYajSzq9kdP5TCout+OoWl5ZXVteJ6aWNza3unvLvXskFkODR5IAPT8ZkFKTQ0UaCETmiAKV9C259cpn77EYwVgb7DaQh9xcZajARnmEj3Vz0UCiy9HpQrbtXNQBeJl5MKydEYlL96w4BHCjRyyaztem6I/ZgZFFzCrNSLLISMT9gYugnVLInpx9nBM3oUWYYBDcFQIWkmwu+NmClrp8pPJhXDBzvvpeJ/XjfC0Xk/FjqMEDRPg1BIyIIsNyJpAuhQGEBk6eVAhaacGYYIRlDGeSJGSTWlpA9v/vtF0jqperXq6W2tUr/ImymSA3JIjolHzkid3JAGaRJOFHkiz+TFmTmvzpvz/jNacPKdffIHzsc37S+UiA==</latexit>

we prove

(see next slide)

{(dk, ek)}k2N

<latexit sha1_base64="s+7yqHw2frRnyos2DoILdaVdGq4=">AAACEnicbVDLSsNAFJ3Ud31VXQoyWAQFKYlUdCm6cSUVbBWaECbTax0ymYSZG6GE7PwEv8KtrtyJW3/Ahf9iUrPwdVaHc+7lnnuCRAqDtv1u1SYmp6ZnZufq8wuLS8uNldWeiVPNoctjGeurgBmQQkEXBUq4SjSwKJBwGYQnpX95C9qIWF3gKAEvYkMlrgVnWEh+Y8PNtgd+uAt+uOPmfha6QrkRw5sgyM7y3G807ZY9Bv1LnIo0SYWO3/hwBzFPI1DIJTOm79gJehnTKLiEvO6mBhLGQzaEfkEVi8B42fiPnG6lhmFME9BUSDoW4ftGxiJjRlFQTJYRzW+vFP/z+ileH3qZUEmKoHh5CIWE8SHDtSgKAjoQGhBZmRyoUJQzzRBBC8o4L8S0aKxe9OH8/v4v6e21nHZr/7zdPDqumpkl62STbBOHHJAjcko6pEs4uSMP5JE8WffWs/VivX6N1qxqZ438gPX2CR/znfM=</latexit>

f

 
G

k2N
(dk, ek)

!
=
G

k2N
f(dk, ek)

<latexit sha1_base64="PNbn7ENWIetEF1KdHMy8R+/Am6c="></latexit>

TH. CPO

f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

is continuous are continuousiff

(E,vE)

<latexit sha1_base64="yJwz54IRO+7pRsJ4LuJzeusDHTQ=">AAACB3icbVDLSgNBEJyNrxhfqzl6GQxCBAm7EtFjUAIeI5gHJCHMTjpxyOzsZqZXCEs+wK/wqidv4tXP8OC/uFlz0MQ6FVXddHV5oRQGHefTyqysrq1vZDdzW9s7u3v2/kHDBJHmUOeBDHTLYwakUFBHgRJaoQbmexKa3uh65jcfQBsRqDuchND12VCJgeAME6ln54vV044Zm8gzgDDuxdXpSc8uOCUnBV0m7pwUyBy1nv3V6Qc88kEhl8yYtuuE2I2ZRsElTHOdyEDI+IgNoZ1QxXww3TgNP6XHkWEY0BA0FZKmIvzeiJlvzMT3kkmf4b1Z9Gbif147wsFlNxYqjBAUnx1CISE9ZLgWSStA+0IDIpslByoU5UwzRNCCMs4TMUpqyiV9uIvfL5PGWcktl85vy4XK1byZLDkkR6RIXHJBKuSG1EidcDIhT+SZvFiP1qv1Zr3/jGas+U6e/IH18Q0XvJkA</latexit>

(D,vD)

<latexit sha1_base64="3dNUF89GOcHceY1PjpOLqBE8Irw=">AAACB3icbVDLTgJBEJzFF+JrlaOXicQEE0N2DUaPRDl4xEQeCRAyOzQ4YXZ2mek1IRs+wK/wqidvxquf4cF/cVk5KFinSlV3urq8UAqDjvNpZVZW19Y3spu5re2d3T17/6BhgkhzqPNABrrlMQNSKKijQAmtUAPzPQlNb3Q985sPoI0I1B1OQuj6bKjEQHCGidSz88XqaceMTeQZQBj34ur0pGcXnJKTgi4Td04KZI5az/7q9AMe+aCQS2ZM23VC7MZMo+ASprlOZCBkfMSG0E6oYj6YbpyGn9LjyDAMaAiaCklTEX5vxMw3ZuJ7yaTP8N4sejPxP68d4eCyGwsVRgiKzw6hkJAeMlyLpBWgfaEBkc2SAxWKcqYZImhBGeeJGCU15ZI+3MXvl0njrOSWS+e35ULlat5MlhySI1IkLrkgFXJDaqROOJmQJ/JMXqxH69V6s95/RjPWfCdP/sD6+AYUi5j+</latexit>

(F,vF )

<latexit sha1_base64="ijR7WckfLyAv4fH/VAwrVspBbfc=">AAACB3icbVDLSgNBEJyNrxhfqzl6GQxCBAm7EtFjUAgeI5gHJCHMTjpxyOzsZqZXCEs+wK/wqidv4tXP8OC/uFlz0MQ6FVXddHV5oRQGHefTyqysrq1vZDdzW9s7u3v2/kHDBJHmUOeBDHTLYwakUFBHgRJaoQbmexKa3uh65jcfQBsRqDuchND12VCJgeAME6ln54vV044Zm8gzgDDuxdXpSc8uOCUnBV0m7pwUyBy1nv3V6Qc88kEhl8yYtuuE2I2ZRsElTHOdyEDI+IgNoZ1QxXww3TgNP6XHkWEY0BA0FZKmIvzeiJlvzMT3kkmf4b1Z9Gbif147wsFlNxYqjBAUnx1CISE9ZLgWSStA+0IDIpslByoU5UwzRNCCMs4TMUpqyiV9uIvfL5PGWcktl85vy4XK1byZLDkkR6RIXHJBKuSG1EidcDIhT+SZvFiP1qv1Zr3/jGas+U6e/IH18Q0a7ZkC</latexit>

f : D ⇥ E ! F

<latexit sha1_base64="dpE3ML4hxlYTHAioPCJlSkgOWkU=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrsSUayCLywjmAckIcxObuKQ2dll5m4gLGn9Clut7MTW/7DwX5yNKTR6qsM593LuPUEshUHP+3ByC4tLyyv51cLa+sbmlru9UzdRojnUeCQj3QyYASkU1FCghGasgYWBhEYwvMj8xgi0EZG6w3EMnZANlOgLztBKXdftn122UYRg6FUbI3rddYteyZuC/iX+jBTJDNWu+9nuRTwJQSGXzJiW78XYSZlGwSVMCu3EQMz4kA2gZaliNquTTi+f0IPEMJsag6ZC0qkIPzdSFhozDgM7GTK8N/NeJv7ntRLsn3ZSoeIEQfEsCIWEaZDhWthKgPaEBkSWXQ5UKMqZZoigBWWcWzGxHRVsH/78939J/ajkl0vHt+Vi5XzWTJ7skX1ySHxyQirkhlRJjXAyIo/kiTw7D86L8+q8fY/mnNnOLvkF5/0LEBOXRA==</latexit>

fd : E ! F

<latexit sha1_base64="qJhP7XZMHpRykvyIBhA9M/58N1A=">AAAB/HicbVDLSsNAFJ3UV62vqks3g0VwVRKpKK6KorisYB/YhjKZ3tahk0mYuRFKqF/hVlfuxK3/4sJ/MYlZaOtZHc65l3Pv8UIpDNr2p1VYWFxaXimultbWNza3yts7LRNEmkOTBzLQHY8ZkEJBEwVK6IQamO9JaHvji9RvP4A2IlC3OAnB9dlIiaHgDBPpbtgfnF32MKBX/XLFrtoZ6DxxclIhORr98ldvEPDIB4VcMmO6jh2iGzONgkuYlnqRgZDxMRtBN6GK+WDcOLt4Sg8iw5LUEDQVkmYi/N6ImW/MxPeSSZ/hvZn1UvE/rxvh8NSNhQojBMXTIBQSsiDDtUiqADoQGhBZejlQoShnmiGCFpRxnohR0k0p6cOZ/X6etI6qTq16fFOr1M/zZopkj+yTQ+KQE1In16RBmoQTRZ7IM3mxHq1X6816/xktWPnOLvkD6+MbT+6UuA==</latexit>

fd , �e. f(d, e)

<latexit sha1_base64="EsCMrFZsfppqRQtBk+CgD8WrnR0=">AAACFXicbVC7TsNAEDzzDOEVoKQ5iJCChCIbgaBE0FAGiUCkOIrW5004cT6buzUSsqj5BL6CFio6REtNwb9ghxSQMNVoZke7O0GipCXX/XQmJqemZ2ZLc+X5hcWl5crK6oWNUyOwKWIVm1YAFpXU2CRJCluJQYgChZfB9UnhX96isTLW53SXYCeCvpY9KYByqVvZ6HVDn4wE3Vd4w8u+yrMhcKz7vFcLd3C7W6m6dXcAPk68IamyIRrdypcfxiKNUJNQYG3bcxPqZGBICoX3ZT+1mIC4hj62c6ohQtvJBq/c863UAsU8QcOl4gMRfycyiKy9i4J8MgK6sqNeIf7ntVPqHXYyqZOUUItiEUmFg0VWGJl3hDyUBomguBy51FyAASI0koMQuZjmpZXzPrzR78fJxW7d26vvn+1Vj46HzZTYOttkNeaxA3bETlmDNZlgD+yJPbMX59F5dd6c95/RCWeYWWN/4Hx8A+fTnZA=</latexit>

fe , �d. f(d, e)

<latexit sha1_base64="o8hUt4sl/5piA7xamxI+39l5Ah0=">AAACFXicbVC7TsNAEDzzDOEVoKQ5iJCChCIbgaBE0FAGiUCkOIrW5004cT6buzUSsqj5BL6CFio6REtNwb9ghxSQMNVoZke7O0GipCXX/XQmJqemZ2ZLc+X5hcWl5crK6oWNUyOwKWIVm1YAFpXU2CRJCluJQYgChZfB9UnhX96isTLW53SXYCeCvpY9KYByqVvZ6HXRJyNB9xXe8LKv8mwIPKz7vFcLd3C7W6m6dXcAPk68IamyIRrdypcfxiKNUJNQYG3bcxPqZGBICoX3ZT+1mIC4hj62c6ohQtvJBq/c863UAsU8QcOl4gMRfycyiKy9i4J8MgK6sqNeIf7ntVPqHXYyqZOUUItiEUmFg0VWGJl3hDyUBomguBy51FyAASI0koMQuZjmpZXzPrzR78fJxW7d26vvn+1Vj46HzZTYOttkNeaxA3bETlmDNZlgD+yJPbMX59F5dd6c95/RCWeYWWN/4Hx8A+fonZA=</latexit>

fe : D ! F

<latexit sha1_base64="VetnxI7QXCI9zZnkQOTl/CKxECo=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoPgKexKRPEUVMRjBPOA7BJmJ504ZPbBTK8QloBf4VVP3sSrv+LBf3F23YNG61RUdVPd5cdSaLTtD6u0sLi0vFJeraytb2xuVbd3OjpKFIc2j2Skej7TIEUIbRQooRcrYIEvoetPLjK/ew9Kiyi8xWkMXsDGoRgJztBI7mgAZ/SSuhjRq0G1ZtftHPQvcQpSIwVag+qnO4x4EkCIXDKt+44do5cyhYJLmFXcREPM+ISNoW9oyALQXprfPKMHiWYmNQZFhaS5CD83UhZoPQ18MxkwvNPzXib+5/UTHJ16qQjjBCHkWRAKCXmQ5kqYMoAOhQJEll0OVISUM8UQQQnKODdiYtqpmD6c+e//ks5R3WnUj28ateZ50UyZ7JF9ckgcckKa5Jq0SJtwEpNH8kSerQfrxXq13r5HS1axs0t+wXr/AgJPlQw=</latexit>

8d 2 D. fd

<latexit sha1_base64="BQouATJKktLILUggcklG/3dp9mk=">AAACCHicbVC7TsNAEDzzDOEVHh3NiQiJKrJREJQRUFAGiTyk2LLWl0045fzQ3RopRPkBvoIWKjpEy19Q8C84JgUkTDWa2dXOTpAoaci2P62FxaXlldXCWnF9Y3Nru7Sz2zRxqgU2RKxi3Q7AoJIRNkiSwnaiEcJAYSsYXE781j1qI+PoloYJeiH0I9mTAiiT/NK+24s1KMW7roz4VcXlPb/rl8p2xc7B54kzJWU2Rd0vfbndWKQhRiQUGNNx7IS8EWiSQuG46KYGExAD6GMnoxGEaLxRnn7Mj1IDFPMENZeK5yL+3hhBaMwwDLLJEOjOzHoT8T+vk1Lv3BvJKEkJIzE5RFJhfsgILbNakHelRiKYJEeeNSBAAxFqyUGITEyznopZH87s9/OkeVJxqpXTm2q5djFtpsAO2CE7Zg47YzV2zeqswQR7YE/smb1Yj9ar9Wa9/4wuWNOdPfYH1sc34NqYyg==</latexit>

8e 2 E. fe

<latexit sha1_base64="EXPDW5clOXBmiWXO5TDbWUoBePE=">AAACCHicbVDLSgNBEJz1GeMrPm5eBoPgKexKRI9BETxGMA/ILkvvpBOHzD6Y6RViyA/4FV715E28+hce/Bc3aw6aWKeiqpuuriBR0pBtf1oLi0vLK6uFteL6xubWdmlnt2niVAtsiFjFuh2AQSUjbJAkhe1EI4SBwlYwuJz4rXvURsbRLQ0T9ELoR7InBVAm+aV9txdrUIqjKyN+VXF5z0e/VLYrdg4+T5wpKbMp6n7py+3GIg0xIqHAmI5jJ+SNQJMUCsdFNzWYgBhAHzsZjSBE443y9GN+lBqgmCeouVQ8F/H3xghCY4ZhkE2GQHdm1puI/3mdlHrn3khGSUoYickhkgrzQ0ZomdWCvCs1EsEkOfKsAQEaiFBLDkJkYpr1VMz6cGa/nyfNk4pTrZzeVMu1i2kzBXbADtkxc9gZq7FrVmcNJtgDe2LP7MV6tF6tN+v9Z3TBmu7ssT+wPr4B5ZiYzQ==</latexit>

are continuous
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= fd(tjej)

<latexit sha1_base64="TXlaeq6h/fsBKHDnA53inR9mqG0=">AAACDHicbVC7SgNBFJ2Nr7i+Vm0Em8EgxCbsSkQbIWhjGcE8IAnL7OQmTjL7cOauEJb4CX6FrVZ2Yus/WPgv7sYUmniqwzn3cu85XiSFRtv+NHILi0vLK/lVc219Y3PL2t6p6zBWHGo8lKFqekyDFAHUUKCEZqSA+Z6Ehje8zPzGPSgtwuAGRxF0fNYPRE9whqnkWnvnZs/tFs22vuNx5CaDMQV3YB6ZrlWwS/YEdJ44U1IgU1Rd66vdDXnsQ4BcMq1bjh1hJ2EKBZcwNtuxhojxIetDK6UB80F3kkmCMT2MNcOQRqCokHQiwu+NhPlaj3wvnfQZ3upZLxP/81ox9s46iQiiGCHg2SEUEiaHNFcirQZoVyhAZNnnQEVAOVMMEZSgjPNUjNOusj6c2fTzpH5ccsqlk+tyoXIxbSZP9skBKRKHnJIKuSJVUiOcPJAn8kxejEfj1Xgz3n9Gc8Z0Z5f8gfHxDZTxmZ4=</latexit>

d , tidi

<latexit sha1_base64="KA4XCKO51mSEmsTvTce2r4u2l+U=">AAACEHicbVC7TsNAEDzzJrwClFCciJCoIhuBoETQUIJEIFISWevLJqw4n83dGglZafgEvoIWKjpEyx9Q8C84IQUkTDWa2dXuTJRqcuz7n97E5NT0zOzcfGlhcWl5pby6dumSzCqsqUQnth6BQ00Ga0yssZ5ahDjSeBXdnPT9qzu0jhJzwfcptmLoGuqQAi6ksLzZbrIlMF2NtzJvuluVpWFOPdkOqReWK37VH0COk2BIKmKIs7D81WwnKovRsNLgXCPwU27lYJmUxl6pmTlMQd1AFxsFNRCja+WDFD25nTngRKZoJWk5EPH3Rg6xc/dxVEzGwNdu1OuL/3mNjDuHrZxMmjEa1T/EpHFwyClLRT0o22SRGfqfoyQjFVhgRksSlCrErOirVPQRjKYfJ5e71WCvun++Vzk6HjYzJzbEltgRgTgQR+JUnImaUOJBPIln8eI9eq/em/f+MzrhDXfWxR94H98+AJ2D</latexit>

= tjfd(ej)

<latexit sha1_base64="MdQcij/3kWtEJoh1p/k4SDZjqa4=">AAACCnicbVC7TsNAEDyHVwivABINzYkIKTSRjYKgQYqgoQwSeUhJZJ0vm3DJ+cHdGiky+QO+ghYqOkTLT1DwL9jGBSRMNZrZ1c6OE0ih0TQ/jdzC4tLySn61sLa+sblV3N5paj9UHBrcl75qO0yDFB40UKCEdqCAuY6EljO+TPzWPSgtfO8GJwH0XDb0xEBwhrFkF/fOC119x8PAjkZTOrD7ZbBHRwW7WDIrZgo6T6yMlEiGul386vZ9HrrgIZdM645lBtiLmELBJUwL3VBDwPiYDaETU4+5oHtRmn9KD0PN0KcBKCokTUX4vRExV+uJ68STLsNbPesl4n9eJ8TBWS8SXhAieDw5hEJCekhzJeJigPaFAkSWJAcqPMqZYoigBGWcx2IYN5X0Yc1+P0+axxWrWjm5rpZqF1kzebJPDkiZWOSU1MgVqZMG4eSBPJFn8mI8Gq/Gm/H+M5ozsp1d8gfGxzck95l2</latexit>

= tjf(d, ej)

<latexit sha1_base64="EBjJXx28iHWqu/CQs7JINuaA6SI=">AAACCnicbVDLSgNBEJyNr7i+ooIXL4NBiCBhVyJ6EYJePEYwD0jCMjvpxDGzD2d6hbDmD/wKr3ryJl79CQ/+i7txD5pYp6Kqm64uN5RCo2V9Grm5+YXFpfyyubK6tr5R2Nxq6CBSHOo8kIFquUyDFD7UUaCEVqiAea6Epju8SP3mPSgtAv8aRyF0PTbwRV9whonkFHbOzI6+41HoxLdj2i/1DsG5PTCdQtEqWxPQWWJnpEgy1JzCV6cX8MgDH7lkWrdtK8RuzBQKLmFsdiINIeNDNoB2Qn3mge7Gk/xjuh9phgENQVEh6USE3xsx87QeeW4y6TG80dNeKv7ntSPsn3Zj4YcRgs/TQygkTA5prkRSDNCeUIDI0uRAhU85UwwRlKCM80SMkqbSPuzp72dJ46hsV8rHV5Vi9TxrJk92yR4pEZuckCq5JDVSJ5w8kCfyTF6MR+PVeDPef0ZzRrazTf7A+PgG0/6ZQw==</latexit>

= tjfej (d)

<latexit sha1_base64="z1TF/jxQBQU5J/GaS/OGClIefXo=">AAACDHicbVC7SgNBFJ2NrxhfURvBZjAIsQm7EtFGCNpYRjAPSJZldnITJ5l9OHNXCEv8BL/CVis7sfUfLPwXd+MWmniqwzn3cu85biiFRtP8NHILi0vLK/nVwtr6xuZWcXunqYNIcWjwQAaq7TINUvjQQIES2qEC5rkSWu7oMvVb96C0CPwbHIdge2zgi77gDBPJKe6dF7r6jkehEw8ntO/E4Awn5d5RwSmWzIo5BZ0nVkZKJEPdKX51ewGPPPCRS6Z1xzJDtGOmUHAJk0I30hAyPmID6CTUZx5oO54mmNDDSDMMaAiKCkmnIvzeiJmn9dhzk0mP4a2e9VLxP68TYf/MjoUfRgg+Tw+hkDA9pLkSSTVAe0IBIks/Byp8ypliiKAEZZwnYpR0lfZhzaafJ83jilWtnFxXS7WLrJk82ScHpEwsckpq5IrUSYNw8kCeyDN5MR6NV+PNeP8ZzRnZzi75A+PjGwRvmoI=</latexit>

= tjfej (tidi)

<latexit sha1_base64="KxwlHvE8DMd+GO2xw7bzBagiJXM=">AAACGXicbVC7SgNBFJ31GeNr1dJmMARiE3Yloo0QtLGMYB6QhGV2chMnmX04c1cIy36Bn+BX2GplJ7ZWFv6LuzGCJp7qcM693HuOG0qh0bI+jIXFpeWV1dxafn1jc2vb3Nlt6CBSHOo8kIFquUyDFD7UUaCEVqiAea6Epju6yPzmHSgtAv8axyF0PTbwRV9whqnkmMWzfEff8ih04mFC+04MzjAp/UgioT1HHOYds2CVrQnoPLGnpECmqDnmZ6cX8MgDH7lkWrdtK8RuzBQKLiHJdyINIeMjNoB2Sn3mge7GkzgJLUaaYUBDUFRIOhHh90bMPK3HnptOegxv9KyXif957Qj7p91Y+GGE4PPsEAoJk0OaK5H2BLQnFCCy7HOgwqecKYYISlDGeSpGaXFZH/Zs+nnSOCrblfLxVaVQPZ82kyP75ICUiE1OSJVckhqpE07uySN5Is/Gg/FivBpv36MLxnRnj/yB8f4FlC2gNA==</latexit>

= tj ti fej (di)

<latexit sha1_base64="8dh/raRBArupY8mJF8AiAGKYwO0=">AAACGXicbVC7SgNBFJ31GeNr1dJmMARiE3Yloo0QtLGMYB6QhGV2chMnmX04c1cIy36Bn+BX2GplJ7ZWFv6LuzGCJp7qcM693HuOG0qh0bI+jIXFpeWV1dxafn1jc2vb3Nlt6CBSHOo8kIFquUyDFD7UUaCEVqiAea6Epju6yPzmHSgtAv8axyF0PTbwRV9whqnkmMWzfEff8ih04mFCf6hIaN+JwRkmpZ4jDvOOWbDK1gR0nthTUiBT1Bzzs9MLeOSBj1wyrdu2FWI3ZgoFl5DkO5GGkPERG0A7pT7zQHfjSZyEFiPNMKAhKCoknYjweyNmntZjz00nPYY3etbLxP+8doT9024s/DBC8Hl2CIWEySHNlUh7AtoTChBZ9jlQ4VPOFEMEJSjjPBWjtLisD3s2/TxpHJXtSvn4qlKonk+byZF9ckBKxCYnpEouSY3UCSf35JE8kWfjwXgxXo2379EFY7qzR/7AeP8ClZygNA==</latexit>

= tj ti f(di, ej)

<latexit sha1_base64="83jmBAsKiIEcAYFr0NKip0KT4+M=">AAACF3icbVDLSgNBEJyNrxhfUY9eBoMQQcKuRPQiBL14jGAekIRldtKJE2cfzvQKYdkP8BP8Cq968iZePXrwX9xdI2hinYqqarq7nEAKjab5YeTm5hcWl/LLhZXVtfWN4uZWU/uh4tDgvvRV22EapPCggQIltAMFzHUktJyb89Rv3YHSwveucBxAz2VDTwwEZ5hIdrF0WujqWx4GdjSK6Q8VMR2U+7Y4AHu0X0hSZsXMQGeJNSElMkHdLn52+z4PXfCQS6Z1xzID7EVMoeAS4kI31BAwfsOG0Emox1zQvSh7JqZ7oWbo0wAUFZJmIvyeiJir9dh1kqTL8FpPe6n4n9cJcXDSi4QXhAgeTxehkJAt0lyJpCWgfaEAkaWXAxUe5UwxRFCCMs4TMUxqS/uwpr+fJc3DilWtHF1WS7WzSTN5skN2SZlY5JjUyAWpkwbh5J48kifybDwYL8ar8fYdzRmTmW3yB8b7F1pMnvU=</latexit>

= tkf(dk, ek)

<latexit sha1_base64="ka3Mb6H6ET/nz8YqyGbcb7GhoGQ=">AAACDHicbVDLSsNAFJ34rPFVdSO4GSxCBSmJVHQjFN24rGAf0JYwmd7WIZOHMzdCCfUT/Aq3unInbv0HF/6LSc1CW8/qcM693HuOG0mh0bI+jbn5hcWl5cKKubq2vrFZ3Npu6jBWHBo8lKFqu0yDFAE0UKCEdqSA+a6ElutdZn7rHpQWYXCDowh6PhsGYiA4w1RyirvnZlff8ThyEm9MB+W+4x2B4x2aTrFkVawJ6Cyxc1IiOepO8avbD3nsQ4BcMq07thVhL2EKBZcwNruxhohxjw2hk9KA+aB7ySTBmB7EmmFII1BUSDoR4fdGwnytR76bTvoMb/W0l4n/eZ0YB2e9RARRjBDw7BAKCZNDmiuRVgO0LxQgsuxzoCKgnCmGCEpQxnkqxmlXWR/2dPpZ0jyu2NXKyXW1VLvImymQPbJPysQmp6RGrkidNAgnD+SJPJMX49F4Nd6M95/ROSPf2SF/YHx8A2zwmiM=</latexit>

f(tk(dk, ek)) = f(tidi,tjej)

<latexit sha1_base64="BXjYI4kFMIcWbMJWA7qMMY3DITg=">AAACNHicbVDLSsNAFJ34rPFVdelmsAgtlJJIRTdC0Y1LBWsLbQmT6a1OM3k4cyOUkN/xE/wKtwqCrsSt32BSK9THWZ0551zu3ONGUmi0rGdjZnZufmGxsGQur6yurRc3Ni91GCsOTR7KULVdpkGKAJooUEI7UsB8V0LL9U5yv3ULSoswuMBRBD2fXQViIDjDTHKKjUHZ7OobHkdO4qVmue94VXC8ilkxj8wpT6S074gq/X4PUw rOMEs5xZJVs8agf4k9ISUywZlTfO32Qx77ECCXTOuObUXYS5hCwSWkZjfWEDHusSvoZDRgPuheMr40pbuxZhjSCBQVko5FmJ5ImK/1yHezpM/wWv/2cvE/rxPj4LCXiCCKEQKeL0IhYbxIcyWyCoH2hQJElv8cqAgoZ4ohghKUcZ6JcdZp3of9+/q/5HKvZtdr++f1UuN40kyBbJMdUiY2OSANckrOSJNwckceyCN5Mu6NF+PNeP+KzhiTmS3yA8bHJxODqE4=</latexit>

by def of lub of pairs

by def of     withfd

<latexit sha1_base64="6UlYyKgAnYLhfrBkNce+T2P0vNQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogyENKrGh92YRTzg/drUGRlU+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rtLS8srpWXq9sbG5t71R399omjLXAlghVqLseGFQywBZJUtiNNILvKex4k6vM7zygNjIM7mgaoevDOJAjKYBS6XY0GA6qNbtu5+CLxClIjRVoDqpf/WEoYh8DEgqM6Tl2RG4CmqRQOKv0Y4MRiAmMsZfSAHw0bpJHnfGj2ACFPELNpeK5iL83EvCNmfpeOukD3Zt5LxP/83oxjS7cRAZRTBiI7BBJhfkhI7RMO0A+lBqJIEuOXAZcgAYi1JKDEKkYp6VU0j6c+e8XSfuk7pzWz25Oa43LopkyO2CH7Jg57Jw12DVrshYTbMye2DN7sR6tV+vNev8ZLVnFzj77A+vjG+gakk4=</latexit>

by continuity of fd

<latexit sha1_base64="6UlYyKgAnYLhfrBkNce+T2P0vNQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogyENKrGh92YRTzg/drUGRlU+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rtLS8srpWXq9sbG5t71R399omjLXAlghVqLseGFQywBZJUtiNNILvKex4k6vM7zygNjIM7mgaoevDOJAjKYBS6XY0GA6qNbtu5+CLxClIjRVoDqpf/WEoYh8DEgqM6Tl2RG4CmqRQOKv0Y4MRiAmMsZfSAHw0bpJHnfGj2ACFPELNpeK5iL83EvCNmfpeOukD3Zt5LxP/83oxjS7cRAZRTBiI7BBJhfkhI7RMO0A+lBqJIEuOXAZcgAYi1JKDEKkYp6VU0j6c+e8XSfuk7pzWz25Oa43LopkyO2CH7Jg57Jw12DVrshYTbMye2DN7sR6tV+vNev8ZLVnFzj77A+vjG+gakk4=</latexit>

by def of fd

<latexit sha1_base64="6UlYyKgAnYLhfrBkNce+T2P0vNQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogyENKrGh92YRTzg/drUGRlU+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rtLS8srpWXq9sbG5t71R399omjLXAlghVqLseGFQywBZJUtiNNILvKex4k6vM7zygNjIM7mgaoevDOJAjKYBS6XY0GA6qNbtu5+CLxClIjRVoDqpf/WEoYh8DEgqM6Tl2RG4CmqRQOKv0Y4MRiAmMsZfSAHw0bpJHnfGj2ACFPELNpeK5iL83EvCNmfpeOukD3Zt5LxP/83oxjS7cRAZRTBiI7BBJhfkhI7RMO0A+lBqJIEuOXAZcgAYi1JKDEKkYp6VU0j6c+e8XSfuk7pzWz25Oa43LopkyO2CH7Jg57Jw12DVrshYTbMye2DN7sR6tV+vNev8ZLVnFzj77A+vjG+gakk4=</latexit>

by def of fej

<latexit sha1_base64="BJzgqfU17eeP+nZcULj/JHFiMkM=">AAAB+nicbVC7TsNAEDyHVzCvACXNiQiJKrIRCMoIGsogkYeUWNb5sglHzmfrbo0UmfwELVR0iJafoeBfsI0LSJhqNLOrnZ0glsKg43xalaXlldW16rq9sbm1vVPb3euYKNEc2jySke4FzIAUCtooUEIv1sDCQEI3mFzlfvcBtBGRusVpDF7IxkqMBGeYSb2Rb6fg38/8Wt1pOAXoInFLUiclWn7tazCMeBKCQi6ZMX3XidFLmUbBJczsQWIgZnzCxtDPqGIhGC8t8s7oUWIYRjQGTYWkhQi/N1IWGjMNg2wyZHhn5r1c/M/rJzi68FKh4gRB8fwQCgnFIcO1yIoAOhQaEFmeHKhQlDPNEEELyjjPxCRrxs76cOe/XySdk4Z72ji7Oa03L8tmquSAHJJj4pJz0iTXpEXahBNJnsgzebEerVfrzXr/Ga1Y5c4++QPr4xt2a5RM</latexit>

by def of d , tidi

<latexit sha1_base64="KA4XCKO51mSEmsTvTce2r4u2l+U=">AAACEHicbVC7TsNAEDzzJrwClFCciJCoIhuBoETQUIJEIFISWevLJqw4n83dGglZafgEvoIWKjpEyx9Q8C84IQUkTDWa2dXuTJRqcuz7n97E5NT0zOzcfGlhcWl5pby6dumSzCqsqUQnth6BQ00Ga0yssZ5ahDjSeBXdnPT9qzu0jhJzwfcptmLoGuqQAi6ksLzZbrIlMF2NtzJvuluVpWFOPdkOqReWK37VH0COk2BIKmKIs7D81WwnKovRsNLgXCPwU27lYJmUxl6pmTlMQd1AFxsFNRCja+WDFD25nTngRKZoJWk5EPH3Rg6xc/dxVEzGwNdu1OuL/3mNjDuHrZxMmjEa1T/EpHFwyClLRT0o22SRGfqfoyQjFVhgRksSlCrErOirVPQRjKYfJ5e71WCvun++Vzk6HjYzJzbEltgRgTgQR+JUnImaUOJBPIln8eI9eq/em/f+MzrhDXfWxR94H98+AJ2D</latexit>

by continuity of fej

<latexit sha1_base64="BJzgqfU17eeP+nZcULj/JHFiMkM=">AAAB+nicbVC7TsNAEDyHVzCvACXNiQiJKrIRCMoIGsogkYeUWNb5sglHzmfrbo0UmfwELVR0iJafoeBfsI0LSJhqNLOrnZ0glsKg43xalaXlldW16rq9sbm1vVPb3euYKNEc2jySke4FzIAUCtooUEIv1sDCQEI3mFzlfvcBtBGRusVpDF7IxkqMBGeYSb2Rb6fg38/8Wt1pOAXoInFLUiclWn7tazCMeBKCQi6ZMX3XidFLmUbBJczsQWIgZnzCxtDPqGIhGC8t8s7oUWIYRjQGTYWkhQi/N1IWGjMNg2wyZHhn5r1c/M/rJzi68FKh4gRB8fwQCgnFIcO1yIoAOhQaEFmeHKhQlDPNEEELyjjPxCRrxs76cOe/XySdk4Z72ji7Oa03L8tmquSAHJJj4pJz0iTXpEXahBNJnsgzebEerVfrzXr/Ga1Y5c4++QPr4xt2a5RM</latexit>

by def of fej

<latexit sha1_base64="BJzgqfU17eeP+nZcULj/JHFiMkM=">AAAB+nicbVC7TsNAEDyHVzCvACXNiQiJKrIRCMoIGsogkYeUWNb5sglHzmfrbo0UmfwELVR0iJafoeBfsI0LSJhqNLOrnZ0glsKg43xalaXlldW16rq9sbm1vVPb3euYKNEc2jySke4FzIAUCtooUEIv1sDCQEI3mFzlfvcBtBGRusVpDF7IxkqMBGeYSb2Rb6fg38/8Wt1pOAXoInFLUiclWn7tazCMeBKCQi6ZMX3XidFLmUbBJczsQWIgZnzCxtDPqGIhGC8t8s7oUWIYRjQGTYWkhQi/N1IWGjMNg2wyZHhn5r1c/M/rJzi68FKh4gRB8fwQCgnFIcO1yIoAOhQaEFmeHKhQlDPNEEELyjjPxCRrxs76cOe/XySdk4Z72ji7Oa03L8tmquSAHJJj4pJz0iTXpEXahBNJnsgzebEerVfrzXr/Ga1Y5c4++QPr4xt2a5RM</latexit>

by switch lemma (applicable?)

(continue) f

 
G

k2N
(dk, ek)

!
=
G

k2N
f(dk, ek)

<latexit sha1_base64="PNbn7ENWIetEF1KdHMy8R+/Am6c="></latexit>
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<latexit sha1_base64="Q1F58jqIZhLpEK3suppwyN0eSjY=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmIzGxIncGoyVRC0tM5CMCIXPLgBv29i67cxJC8FfYamVnbP0vFv4X75BCwVe9vDeTefP8SElLrvvpZJaWV1bXsuu5jc2t7Z387l7NhrERWBWhCk3DB4tKaqySJIWNyCAEvsK6P7hM/foDGitDfUujCNsB9LXsSQGUSHetq3CowZhw2MkX3KI7BV8k3owU2AyVTv6r1Q1FHKAmocDapudG1B6DISkUTnKt2GIEYgB9bCZUQ4C2PZ4mnvCj2AKFPELDpeJTEX9vjCGwdhT4yWQAdG/nvVT8z2vG1Dtvj6WOYkIt0kMkFU4PWWFkUgXyrjRIBGly5FJzAQaI0EgOQiRinHSTS/rw5r9fJLWTolcqnt6UCuWLWTNZdsAO2THz2Bkrs2tWYVUmmGZP7Jm9OI/Oq/PmvP+MZpzZzj77A+fjG5kElYo=</latexit>

f(di, ej) = fdi(ej) v fdi(em) = f(di, em) = fem(di) v fem(dn) = f(dn, em)

<latexit sha1_base64="kZIIbcdzJLzSK/FqF6WfJbzOnI0="></latexit>

monotone monotone
fdi

<latexit sha1_base64="IwdRVf6BTipr7zGIRQMDoYu4cIY=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJRBIg8psaz1ZRNOOT90t0aKrHwELVR0iJavoeBfsI0LCEw1mtnVzo4fK2nItj+sysrq2vpGdbO2tb2zu1ffP+iZKNECuyJSkR74YFDJELskSeEg1giBr7Dvz65zv/+A2sgovKN5jG4A01BOpADKpP7ES8eeXHj1ht20C/C/xClJg5XoePXP0TgSSYAhCQXGDB07JjcFTVIoXNRGicEYxAymOMxoCAEaNy3iLvhJYoAiHqPmUvFCxJ8bKQTGzAM/mwyA7s2yl4v/ecOEJpduKsM4IQxFfoikwuKQEVpmPSAfS41EkCdHLkMuQAMRaslBiExMsmJqWR/O8vd/Se+s6bSa57etRvuqbKbKjtgxO2UOu2BtdsM6rMsEm7FH9sSerdR6sV6tt+/RilXuHLJfsN6/AD3BlDY=</latexit>

fem

<latexit sha1_base64="/UOPVfN+makCXvG4cEAXvg6hMu8=">AAAB+XicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJRBIg8psazzZRNOuTtbd2ukyMpH0EJFh2j5Ggr+Bdu4gMBUo5ld7eyEsRQWXffDqaysrq1vVDdrW9s7u3v1/YOejRLDocsjGZlByCxIoaGLAiUMYgNMhRL64ew69/sPYKyI9B3OY/AVm2oxEZxhJvUnQQqBWgT1htt0C9C/xCtJg5ToBPXP0TjiiQKNXDJrh54bo58yg4JLWNRGiYWY8RmbwjCjmimwflrEXdCTxDKMaAyGCkkLEX5upExZO1dhNqkY3ttlLxf/84YJTi79VOg4QdA8P4RCQnHIciOyHoCOhQFElicHKjTlzDBEMIIyzjMxyYqpZX14y9//Jb2zptdqnt+2Gu2rspkqOSLH5JR45IK0yQ3pkC7hZEYeyRN5dlLnxXl13r5HK065c0h+wXn/AkWTlDs=</latexit>

di vD dn ^ ej vE em

<latexit sha1_base64="ugen2xFxMY+fsAPh9USR7/3ZdYs=">AAACI3icbVDLTgJBEJzFF+Jr1aOXicTEE+4aEjwSH4lHTOSRANnMzjY4Mju7zPRqCOEz/AS/wquevBkvHvgXF+SAYp0qVd3prvJjKQw6zpeVWVpeWV3Lruc2Nre2d+zdvZqJEs2hyiMZ6YbPDEihoIoCJTRiDSz0JdT93sXErz+ANiJStziIoR2yrhIdwRmmkmefBJ5omb5JfAMIfe+SBp5qPULQBQre/bx1lQqhZ+edgjMFXSTujOTJDBXPHreCiCchKOSSGdN0nRjbQ6ZRcAmjXCsxEDPeY11oplSxEEx7OA02okeJYRjRGDQVkk5FmN8YstCYQeinkyHDO/PXm4j/ec0EO2ftoVBxgqD45BAKCdNDhmuRNgY0EBoQ2eRzoEJRzjRDBC0o4zwVk7TCXNqH+zf9IqmdFtxioXRTzJfPZ81kyQE5JMfEJSVSJtekQqqEkyfyQl7Jm/VsvVsf1ufPaMaa7eyTX7DG3+SupTM=</latexit>

= tj ti f(di, ej)

<latexit sha1_base64="83jmBAsKiIEcAYFr0NKip0KT4+M=">AAACF3icbVDLSgNBEJyNrxhfUY9eBoMQQcKuRPQiBL14jGAekIRldtKJE2cfzvQKYdkP8BP8Cq968iZePXrwX9xdI2hinYqqarq7nEAKjab5YeTm5hcWl/LLhZXVtfWN4uZWU/uh4tDgvvRV22EapPCggQIltAMFzHUktJyb89Rv3YHSwveucBxAz2VDTwwEZ5hIdrF0WujqWx4GdjSK6Q8VMR2U+7Y4AHu0X0hSZsXMQGeJNSElMkHdLn52+z4PXfCQS6Z1xzID7EVMoeAS4kI31BAwfsOG0Emox1zQvSh7JqZ7oWbo0wAUFZJmIvyeiJir9dh1kqTL8FpPe6n4n9cJcXDSi4QXhAgeTxehkJAt0lyJpCWgfaEAkaWXAxUe5UwxRFCCMs4TMUxqS/uwpr+fJc3DilWtHF1WS7WzSTN5skN2SZlY5JjUyAWpkwbh5J48kifybDwYL8ar8fYdzRmTmW3yB8b7F1pMnvU=</latexit>

= tkf(dk, ek)

<latexit sha1_base64="ka3Mb6H6ET/nz8YqyGbcb7GhoGQ=">AAACDHicbVDLSsNAFJ34rPFVdSO4GSxCBSmJVHQjFN24rGAf0JYwmd7WIZOHMzdCCfUT/Aq3unInbv0HF/6LSc1CW8/qcM693HuOG0mh0bI+jbn5hcWl5cKKubq2vrFZ3Npu6jBWHBo8lKFqu0yDFAE0UKCEdqSA+a6ElutdZn7rHpQWYXCDowh6PhsGYiA4w1RyirvnZlff8ThyEm9MB+W+4x2B4x2aTrFkVawJ6Cyxc1IiOepO8avbD3nsQ4BcMq07thVhL2EKBZcwNruxhohxjw2hk9KA+aB7ySTBmB7EmmFII1BUSDoR4fdGwnytR76bTvoMb/W0l4n/eZ0YB2e9RARRjBDw7BAKCZNDmiuRVgO0LxQgsuxzoCKgnCmGCEpQxnkqxmlXWR/2dPpZ0jyu2NXKyXW1VLvImymQPbJPysQmp6RGrkidNAgnD+SJPJMX49F4Nd6M95/ROSPf2SF/YHx8A2zwmiM=</latexit>

by switch lemma (applicable?)

if then ?i  n ^ j  m

<latexit sha1_base64="vq09pyNpMaeS40LKJHRvr+7NNXE=">AAACCXicbVC7TsNAEDyHVwgvA6KiOREhUUU2CoIygoYySOQhJVZ0vmzCkfPZ3K1BkZUv4CtooaJDtHwFBf+CY1xAwlSzM7va3fEjKQw6zqdVWFhcWl4prpbW1jc2t+ztnaYJY82hwUMZ6rbPDEihoIECJbQjDSzwJbT80cXUb92DNiJU1ziOwAvYUImB4AxTqWfvia6EO6q6D9AfAr3NqqBnl52Kk4HOEzcnZZKj3rO/uv2QxwEo5JIZ03GdCL2EaRRcwqTUjQ1EjI/YEDopVSwA4yXZ+RN6GBuGIY1AUyFpJsLviYQFxowDP+0MGN6YWW8q/ud1YhyceYlQUYyg+HQRCgnZIsO1SHMB2hcaENn0cqBCUc40QwQtKOM8FeM0qFKahzv7/TxpHlfcauXkqlqunefJFMk+OSBHxCWnpEYuSZ00CCcJeSLP5MV6tF6tN+v9p7Vg5TO75A+sj2957Jm8</latexit>

f(di, ej) v f(dn, em)

<latexit sha1_base64="B/OiKE5gpjUgTKrUrEsz26XRcl4=">AAACFXicbZA9TwJBEIb3/ET8OrW0WSUmkBhyZzBaEm0sMZGPBMhlbxlwZW/v2J0zIYTan+CvsNXKzthaW/hfvEMKBad687wzmZnXj6Qw6Dif1sLi0vLKamYtu76xubVt7+zWTBhrDlUeylA3fGZACgVVFCihEWlggS+h7vcvU79+D9qIUN3gMIJ2wHpKdAVnmCDPPujmO544Bu+uQFtmYGLfAMKAplglOCh4ds4pOpOi88KdihyZVsWzv1qdkMcBKOSSGdN0nQjbI6ZRcAnjbCs2EDHeZz1oJlKxAEx7NHllTI9iwzCkEWgqJJ1A+D0xYoExw8BPOgOGt2bWS+F/XjPG7nl7JFQUIyieLkIhYbLIcC2SjIB2hAZEll4OVCjKmWaIoAVlnCcwTkLLJnm4s9/Pi9pJ0S0VT69LufLFNJkM2SeHJE9cckbK5IpUSJVw8kCeyDN5sR6tV+vNev9pXbCmM3vkT1kf33PXnfA=</latexit>

(continue) f

 
G

k2N
(dk, ek)

!
=
G

k2N
f(dk, ek)

<latexit sha1_base64="PNbn7ENWIetEF1KdHMy8R+/Am6c="></latexit>
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Apply
(D,vD)

<latexit sha1_base64="Live4Qx2Oe5eCgXv2++U5D8PP9E=">AAACBXicbVC7TgJBFJ3FF+Jr0dJmIjHBxJBdg9GSKIUlJvJIgGxmhwtOmJ1dZu5qyIbar7DVys7Y+h0W/osLUih6qpNz7s099/iRFAYd58PKLC2vrK5l13Mbm1vbO3Z+t2HCWHOo81CGuuUzA1IoqKNACa1IAwt8CU1/eDn1m3egjQjVDY4j6AZsoERfcIap5Nn5YvW4Y0Ym9g0gjLzqkWcXnJIzA/1L3DkpkDlqnv3Z6YU8DkAhl8yYtutE2E2YRsElTHKd2EDE+JANoJ1SxQIw3WQWfUIPY8MwpBFoKiSdifBzI2GBMePATycDhrdm0ZuK/3ntGPvn3USoKEZQfHoIhYTZIcO1SDsB2hMaENk0OVChKGeaIYIWlHGeinFaUi7tw138/i9pnJTccun0ulyoXMybyZJ9ckCKxCVnpEKuSI3UCSf35JE8kWfrwXqxXq2379GMNd/ZI79gvX8BOg+X8g==</latexit>

CPO

is monotone

proof.

(E,vE)

<latexit sha1_base64="Lk6hMY8ufjdwUK1TeoiuIJLy+28=">AAACBXicbVDLSgNBEJyNrxhfGz16GQxCBAm7EtFjUAIeI5gHJGGZnXTikNnZzUyvEpac/QqvevImXv0OD/6Lm5iDRutUVHXT1eVHUhh0nA8rs7S8srqWXc9tbG5t79j53YYJY82hzkMZ6pbPDEihoI4CJbQiDSzwJTT94eXUb96BNiJUNziOoBuwgRJ9wRmmkmfni9XjjhmZ2DeAMPKqR55dcErODPQvceekQOaoefZnpxfyOACFXDJj2q4TYTdhGgWXMMl1YgMR40M2gHZKFQvAdJNZ9Ak9jA3DkEagqZB0JsLPjYQFxowDP50MGN6aRW8q/ue1Y+yfdxOhohhB8ekhFBJmhwzXIu0EaE9oQGTT5ECFopxphghaUMZ5KsZpSbm0D3fx+7+kcVJyy6XT63KhcjFvJkv2yQEpEpeckQq5IjVSJ5zck0fyRJ6tB+vFerXevkcz1nxnj/yC9f4FPT2X9A==</latexit>

apply : [D ! E]⇥D ! E

<latexit sha1_base64="vXieXfW35jRwAL7BBKntdTvTACY=">AAACGnicbVC7TsNAEDzzJrwClDQnIhBVZKMgEBXiIVGCRAAptqL1scCJs326WyNFVv6AT+AraKGiQ7Q0FPwLZ5OC11azM7ua3Ym1kpZ8/90bGh4ZHRufmKxNTc/MztXnF05tlhuBbZGpzJzHYFHJFNskSeG5NghJrPAsvtkr9bNbNFZm6Qn1NEYJXKXyUgogR3Xrq2ECdC2pAK1Vr7/d2Q8p4wcRD0kmaPk+r/puveE3/ar4XxAMQIMN6qhb/wgvMpEnmJJQYG0n8DVFBRiSQmG/FuYWNYgbuMKOgyk4s6io/unzldyCc9VouFS8IvH7RgGJtb0kdpPl9fa3VpL/aZ2cLreiQqY6J0xFaURSYWVkhZEuKOQX0iARlJcjlykXYIAIjeQghCNzl1zN5RH8/v4vOF1vBq3mxnGrsbM7SGaCLbFltsYCtsl22CE7Ym0m2B17YI/sybv3nr0X7/VrdMgb7CyyH+W9fQLzx6BV</latexit>

(try to prove on your own)
is continuous

from a previous theorem, we prove continuity
on each parameter separately

apply

<latexit sha1_base64="Z7OzdJmsyB9aekldMOEvEYR1MaY=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogkYeUhGh92YRTzvbpbo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7vlbSkut+OoWl5ZXVteJ6aWNza3unvLvXtFFsBDZEpCLT9sGikiE2SJLCtjYIga+w5Y+vMr/1gMbKKLylicZeAKNQDqUASqW7bgB0LykBrdVk2i9X3Kqbgy8Sb0YqbIZ6v/zVHUQiDjAkocDajudq6iVgSAqF01I3tqhBjGGEnZSGEKDtJXnqKT+KLVDENRouFc9F/L2RQGDtJPDTySylnfcy8T+vE9PwopfIUMeEocgOkVSYH7LCyLQO5ANpkAiy5MhlyAUYIEIjOQiRinHaTyntw5v/fpE0T6reafXs5rRSu5w1U2QH7JAdM4+dsxq7ZnXWYIIZ9sSe2Yvz6Lw6b877z2jBme3ssz9wPr4BMMuXlA==</latexit>

apply

<latexit sha1_base64="Z7OzdJmsyB9aekldMOEvEYR1MaY=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogkYeUhGh92YRTzvbpbo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7vlbSkut+OoWl5ZXVteJ6aWNza3unvLvXtFFsBDZEpCLT9sGikiE2SJLCtjYIga+w5Y+vMr/1gMbKKLylicZeAKNQDqUASqW7bgB0LykBrdVk2i9X3Kqbgy8Sb0YqbIZ6v/zVHUQiDjAkocDajudq6iVgSAqF01I3tqhBjGGEnZSGEKDtJXnqKT+KLVDENRouFc9F/L2RQGDtJPDTySylnfcy8T+vE9PwopfIUMeEocgOkVSYH7LCyLQO5ANpkAiy5MhlyAUYIEIjOQiRinHaTyntw5v/fpE0T6reafXs5rRSu5w1U2QH7JAdM4+dsxq7ZnXWYIIZ9sSe2Yvz6Lw6b877z2jBme3ssz9wPr4BMMuXlA==</latexit>

applyf

<latexit sha1_base64="4nSAw/MOlDwWQoANj+3HcJVjoD0=">AAACBHicbVA9TwJBEN3DL8SvU0ubjcTEitwZjJZEG0tMBEmAkLllwA17d5vdORJyofVX2GplZ2z9Hxb+F++QQsFXvbw3k3nzAq2kJc/7dAorq2vrG8XN0tb2zu6eu3/QtHFiBDZErGLTCsCikhE2SJLCljYIYaDwPhhd5/79GI2VcXRHE43dEIaRHEgBlEk91+2EQA+SUtBaTaa9Qc8texVvBr5M/DkpsznqPfer049FEmJEQoG1bd/T1E3BkBQKp6VOYlGDGMEQ2xmNIETbTWfJp/wksUAx12i4VHwm4u+NFEJrJ2GQTeY57aKXi/957YQGl91URjohjER+iKTC2SErjMwqQd6XBokgT45cRlyAASI0koMQmZhkHZWyPvzF75dJ86ziVyvnt9Vy7WreTJEdsWN2ynx2wWrshtVZgwk2Zk/smb04j86r8+a8/4wWnPnOIfsD5+MbM5KYng==</latexit>

applyd

<latexit sha1_base64="TKbWO97lwEF6Rav3ro19zxkjYUc=">AAACBHicbVA9TwJBEN3DL8SvU0ubjcTEitwZjJZEG0tMBEmAkLllwA17d5vdORJyofVX2GplZ2z9Hxb+F++QQsFXvbw3k3nzAq2kJc/7dAorq2vrG8XN0tb2zu6eu3/QtHFiBDZErGLTCsCikhE2SJLCljYIYaDwPhhd5/79GI2VcXRHE43dEIaRHEgBlEk91+2EQA+SUtBaTaa9fs8texVvBr5M/DkpsznqPfer049FEmJEQoG1bd/T1E3BkBQKp6VOYlGDGMEQ2xmNIETbTWfJp/wksUAx12i4VHwm4u+NFEJrJ2GQTeY57aKXi/957YQGl91URjohjER+iKTC2SErjMwqQd6XBokgT45cRlyAASI0koMQmZhkHZWyPvzF75dJ86ziVyvnt9Vy7WreTJEdsWN2ynx2wWrshtVZgwk2Zk/smb04j86r8+a8/4wWnPnOIfsD5+MbMHSYnA==</latexit>

apply(f, d) , f(d)

<latexit sha1_base64="X0KkUEdLIDSWsx89ra0icH/4u3s=">AAACF3icbVA9SwNBEN3z2/gVtbRZDEIECXcS0VK0sVQwRkhCmNtM4uLe3ro7J4QjP8Cf4K+w1cpObC0t/C/exRSa+KrHe2+YmRcaJR35/qc3NT0zOze/sFhYWl5ZXSuub1y5OLECayJWsb0OwaGSGmskSeG1sQhRqLAe3p7mfv0erZOxvqS+wVYEPS27UgBlUrtYakZAN5JSMEb1B+XuXmeXN8lK0D2Fd7xb7uxmKb/iD8EnSTAiJTbCebv41ezEIolQk1DgXCPwDbVSsCSFwkGhmTg0IG6hh42MaojQtdLhMwO+kzigmBu0XCo+FPH3RAqRc/0ozJL56W7cy8X/vEZC3aNWKrVJCLXIF5FUOFzkhJVZS8g70iIR5Jcjl5oLsECEVnIQIhOTrLZC1kcw/v0kudqvBNXKwUW1dHwyamaBbbFtVmYBO2TH7IydsxoT7IE9sWf24j16r96b9/4TnfJGM5vsD7yPbwYVn1w=</latexit>

TH.

TH.

1. for any <latexit sha1_base64="9VPiL75i+fgyxiNvKLIofvhcKm4=">AAAB/nicbVDLSsNAFJ34rPVVdelmsAiuSiKiLosPcFnBPiAJZTK9rUMnkzBzI5RQ8Cvc6sqduPVXXPgvJjELbT2rwzn3cu49QSyFQdv+tBYWl5ZXVitr1fWNza3t2s5ux0SJ5tDmkYx0L2AGpFDQRoESerEGFgYSusH4Mve7D6CNiNQdTmLwQzZSYig4w0zyhp5Q7pWHEb32+7W63bAL0HnilKROSrT6tS9vEPEkBIVcMmNcx47RT5lGwSVMq15iIGZ8zEbgZlSxEIyfFjdP6WFiWBYbg6ZC0kKE3xspC42ZhEE2GTK8N7NeLv7nuQkOz/1UqDhBUDwPQiGhCDJci6wMoAOhAZHllwMVinKmGSJoQRnnmZhk7VSzPpzZ7+dJ57jhnDac25N686JspkL2yQE5Ig45I01yQ1qkTTiJyRN5Ji/Wo/VqvVnvP6MLVrmzR/7A+vgGEhmVtg==</latexit>

f 2 [D ! E]
<latexit sha1_base64="HVQoIoFTI51EcZDQILnpnMOOWNA=">AAACH3icbVC7TsNAEDzzJrwClDQnIiQQUmQjBJQRNJQgEUCKo2h93oQT5/Nxt0aKrPAPfAJfQQsVHaKl4F+wQwpeU41mdm9vJjJKOvL9d29sfGJyanpmtjI3v7C4VF1eOXdpZgU2RapSexmBQyU1NkmSwktjEZJI4UV0fVT6F7donUz1GfUNthPoadmVAqiQOtXtMAG6kpSDMao/6HR5SFaC7im84aEqHoqBx/W77ma81anW/Lo/BP9LghGpsRFOOtWPME5FlqAmocC5VuAbaudgSQqFg0qYOTQgrqGHrYJqSNC182GoAd/IHFDKDVouFR+K+H0jh8S5fhIVk2UE99srxf+8Vkbdg3YutckItSgPkVQ4POSElUVbyGNpkQjKnyOXmguwQIRWchCiELOivkrRR/A7/V9yvlMP9urB6W6tcThqZoatsXW2yQK2zxrsmJ2wJhPsnj2yJ/bsPXgv3qv39jU65o12VtkPeO+fBxGjFQ==</latexit>

applyf , �d. f(d) is continuous

2. for any 
<latexit sha1_base64="OuTIZQptAGbj808nWlA88W5b30E=">AAACH3icbVC7TsNAEDzzJrwClDQnIiQQUmQjBJQRNJQgEUCKo2h93oQT5/Nxt0aKrPAPfAJfQQsVHaKl4F+wQwpeU41mdm9vJjJKOvL9d29sfGJyanpmtjI3v7C4VF1eOXdpZgU2RapSexmBQyU1NkmSwktjEZJI4UV0fVT6F7donUz1GfUNthPoadmVAqiQOtXtMAG6kpSDMao/6MQ8JCtB9xTe8FAVD8XAu/W77ma81anW/Lo/BP9LghGpsRFOOtWPME5FlqAmocC5VuAbaudgSQqFg0qYOTQgrqGHrYJqSNC182GoAd/IHFDKDVouFR+K+H0jh8S5fhIVk2UE99srxf+8Vkbdg3YutckItSgPkVQ4POSElUVbyGNpkQjKnyOXmguwQIRWchCiELOivkrRR/A7/V9yvlMP9urB6W6tcThqZoatsXW2yQK2zxrsmJ2wJhPsnj2yJ/bsPXgv3qv39jU65o12VtkPeO+fBuejFQ==</latexit>

applyd , �f. f(d)
<latexit sha1_base64="lGmYiu6r4iKfqs5e8ppxy9aPdqE=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCQBkBBWWQyENKrOh82YQj57N1t0YKVv6BFio6RMvfUPAvnI0LSJhqNLOrnZ0glsKg6346C4tLyyurpbXy+sbm1nZlZ7dlokRzaPJIRroTMANSKGiiQAmdWAMLAwntYHyZ+e0H0EZE6hYnMfghGykxFJyhlVqDnlD0ql+pujU3B50nXkGqpECjX/nqDSKehKCQS2ZM13Nj9FOmUXAJ03IvMRAzPmYj6FqqWAjGT/O0U3qYGIYRjUFTIWkuwu+NlIXGTMLAToYM78ysl4n/ed0Eh+d+KlScICieHUIhIT9kuBa2BqADoQGRZcmB2t850wwRtKCMcysmtpey7cOb/X6etI5r3mnNuzmp1i+KZkpknxyQI+KRM1In16RBmoSTe/JEnsmL8+i8Om/O+8/oglPs7JE/cD6+AaI1kzw=</latexit>

d 2 D is continuous

(see next slides)
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1. for any <latexit sha1_base64="9VPiL75i+fgyxiNvKLIofvhcKm4=">AAAB/nicbVDLSsNAFJ34rPVVdelmsAiuSiKiLosPcFnBPiAJZTK9rUMnkzBzI5RQ8Cvc6sqduPVXXPgvJjELbT2rwzn3cu49QSyFQdv+tBYWl5ZXVitr1fWNza3t2s5ux0SJ5tDmkYx0L2AGpFDQRoESerEGFgYSusH4Mve7D6CNiNQdTmLwQzZSYig4w0zyhp5Q7pWHEb32+7W63bAL0HnilKROSrT6tS9vEPEkBIVcMmNcx47RT5lGwSVMq15iIGZ8zEbgZlSxEIyfFjdP6WFiWBYbg6ZC0kKE3xspC42ZhEE2GTK8N7NeLv7nuQkOz/1UqDhBUDwPQiGhCDJci6wMoAOhAZHllwMVinKmGSJoQRnnmZhk7VSzPpzZ7+dJ57jhnDac25N686JspkL2yQE5Ig45I01yQ1qkTTiJyRN5Ji/Wo/VqvVnvP6MLVrmzR/7A+vgGEhmVtg==</latexit>

f 2 [D ! E]
<latexit sha1_base64="HVQoIoFTI51EcZDQILnpnMOOWNA=">AAACH3icbVC7TsNAEDzzJrwClDQnIiQQUmQjBJQRNJQgEUCKo2h93oQT5/Nxt0aKrPAPfAJfQQsVHaKl4F+wQwpeU41mdm9vJjJKOvL9d29sfGJyanpmtjI3v7C4VF1eOXdpZgU2RapSexmBQyU1NkmSwktjEZJI4UV0fVT6F7donUz1GfUNthPoadmVAqiQOtXtMAG6kpSDMao/6HR5SFaC7im84aEqHoqBx/W77ma81anW/Lo/BP9LghGpsRFOOtWPME5FlqAmocC5VuAbaudgSQqFg0qYOTQgrqGHrYJqSNC182GoAd/IHFDKDVouFR+K+H0jh8S5fhIVk2UE99srxf+8Vkbdg3YutckItSgPkVQ4POSElUVbyGNpkQjKnyOXmguwQIRWchCiELOivkrRR/A7/V9yvlMP9urB6W6tcThqZoatsXW2yQK2zxrsmJ2wJhPsnj2yJ/bsPXgv3qv39jU65o12VtkPeO+fBxGjFQ==</latexit>

applyf , �d. f(d) is continuous

take f 2 [D ! E]

<latexit sha1_base64="Ttq+jjeS4qzNvkfuwWTfc/G2QIE=">AAAB/nicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LL4AJcV7AOSUCbT2zp0MgkzN0IJBb/Cra7ciVt/xYX/Yhqz0NazOpxzL+feE8RSGLTtT6u0tLyyulZer2xsbm3vVHf3OiZKNIc2j2SkewEzIIWCNgqU0Is1sDCQ0A3GlzO/+wDaiEjd4SQGP2QjJYaCM8wkb+gJ5V55GNFrv1+t2XU7B10kTkFqpECrX/3yBhFPQlDIJTPGdewY/ZRpFFzCtOIlBmLGx2wEbkYVC8H4aX7zlB4lhmWxMWgqJM1F+L2RstCYSRhkkyHDezPvzcT/PDfB4bmfChUnCIrPglBIyIMM1yIrA+hAaEBks8uBCkU50wwRtKCM80xMsnYqWR/O/PeLpHNSdxr109tGrXlRNFMmB+SQHBOHnJEmuSEt0iacxOSJPJMX69F6td6s95/RklXs7JM/sD6+ARK5lbg=</latexit>

and a chain {di}i2N

<latexit sha1_base64="0zgwWhqo7BV5kSGmcIub7zsVnd0=">AAACDHicbVBNS8NAEN34WetX1YvgZbEInkoiFT0WvXiSClaFpoTNdqqDm03YnQglxJ/gr/CqJ2/i1f/gwf9iUnvQ6js93pth3rwwUWjJdT+cqemZ2bn5ykJ1cWl5ZbW2tn5h49RI6MhYxeYqFBYUaugQkoKrxICIQgWX4e1x6V/egbEY63MaJtCLxLXGAUpBhRTUNv2sH6CfBxn6qP1I0E0YZqd5HtTqbsMdgf8l3pjU2RjtoPbp92OZRqBJKmFt13MT6mXCEEoFedVPLSRC3opr6BZUiwhsLxt9kPOd1AqKeQKGo+IjEX5uZCKydhiFxWQZ0U56pfif101pcNjLUCcpgZblIUIFo0NWGiyqAd5HA0SiTA4cNZfCCCIwyIWUhZgWXVWLPrzJ7/+Si72G12zsnzXrraNxMxW2xbbZLvPYAWuxE9ZmHSbZPXtkT+zZeXBenFfn7Xt0yhnvbLBfcN6/AG+jnAc=</latexit>

in D

<latexit sha1_base64="F8X02o7CeMcGWoYuaoxM4Nfz7Gs=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRUFAmEiGREis6XzbhlPPZuttDiqx8AS1UdIiWD6LgX7CNC0iYajSzq52dIJbCoOt+OqWV1bX1jfJmZWt7Z3evun9wbyKrOXR4JCPdC5gBKRR0UKCEXqyBhYGEbjC9zvzuI2gjInWHsxj8kE2UGAvOMJXaN8Nqza27Oegy8QpSIwVaw+rXYBRxG4JCLpkxfc+N0U+YRsElzCsDayBmfMom0E+pYiEYP8mDzumJNQwjGoOmQtJchN8bCQuNmYVBOhkyfDCLXib+5/Utji/9RKjYIiieHUIhIT9kuBZpA0BHQgMiy5IDFYpyphkiaEEZ56lo00oqaR/e4vfL5P6s7jXq5+1GrXlVNFMmR+SYnBKPXJAmuSUt0iGcAHkiz+TFsc6r8+a8/4yWnGLnkPyB8/ENOBWRVQ==</latexit>

we want to prove applyf

 
G

i

di

!
=
G

i

applyf (di)

<latexit sha1_base64="w3/LCedWVQ/QnVrhsjrhHEp9YXw="></latexit>

by def of

by continuity of

applyf (tidi) = apply(f,tidi)

<latexit sha1_base64="iGm/9bwDjIEQyu4mYCFsTSHfIcQ="></latexit>

= f(tidi)

<latexit sha1_base64="gNU7mZBcpZUjMyfHAOEHWOf6+rQ=">AAACBnicbVC7TsNAEDyHVwgvE0qaExFSaCIbBUGDFEFDGSTykBLLOl824ZTzg7s1IrLS8xW0UNEhWn6Dgn/BDi4gYarRzK52drxICo2W9WkUlpZXVteK66WNza3tHXO33NZhrDi0eChD1fWYBikCaKFACd1IAfM9CR1vfJn5nXtQWoTBDU4icHw2CsRQcIap5Jrl89Kw2td3PI5cQQeuOCq5ZsWqWTPQRWLnpEJyNF3zqz8IeexDgFwyrXu2FaGTMIWCS5iW+rGGiPExG0EvpQHzQTvJLPuUHsaaYUgjUFRIOhPh90bCfK0nvpdO+gxv9byXif95vRiHZ04igihGCHh2CIWE2SHNlUhLAToQChBZlhyoCChniiGCEpRxnopx2lLWhz3//SJpH9fseu3kul5pXOTNFMk+OSBVYpNT0iBXpElahJMH8kSeyYvxaLwab8b7z2jByHf2yB8YH9+4RJeQ</latexit>

= tif(di)

<latexit sha1_base64="Le0HeMvfTtvg2AM+b017M6S7AJk=">AAACBnicbVC7TsNAEDyHVwgvE0qaExFSaCIbBUGDFEFDGSTykBLLOl824ZTzg7s1IrLS8xW0UNEhWn6Dgn/BDi4gYarRzK52drxICo2W9WkUlpZXVteK66WNza3tHXO33NZhrDi0eChD1fWYBikCaKFACd1IAfM9CR1vfJn5nXtQWoTBDU4icHw2CsRQcIap5Jrl81Jf3/E4cgUdVgeuOCq5ZsWqWTPQRWLnpEJyNF3zqz8IeexDgFwyrXu2FaGTMIWCS5iW+rGGiPExG0EvpQHzQTvJLPuUHsaaYUgjUFRIOhPh90bCfK0nvpdO+gxv9byXif95vRiHZ04igihGCHh2CIWE2SHNlUhLAToQChBZlhyoCChniiGCEpRxnopx2lLWhz3//SJpH9fseu3kul5pXOTNFMk+OSBVYpNT0iBXpElahJMH8kSeyYvxaLwab8b7z2jByHf2yB8YH9+6JpeQ</latexit>

= tiapply(f, di)

<latexit sha1_base64="GKhtx5IvbicLx6YhMoQnt0VTqdA=">AAACFXicbVCxThtBEN0zCRATiANlmg0WkpGQdYdASYOEoKEEKQZLtnWaW4/NiL27ze5cJOvkmk/gK2hJlQ7RUqfIv3B3cZHYvOrpvRnNmxcZTY59/7dXW3rzdnll9V197f36xofGx81Ll2ZWYUelOrXdCBxqSrDDxBq7xiLEkcar6Oa09K9+oHWUJt94YnAQwzihESngQgobn4/qffddZSYk2Y+Br4lzMEZPpq3R3jCk3XrYaPptv4JcJMGMNMUM52HjT3+YqizGhJUG53qBb3iQg2VSGqf1fubQgLqBMfYKmkCMbpBXr0zlTuaAU2nQStKyEvHfjRxi5yZxVEyWad28V4qveb2MR18HOSUmY0xUeYhJY3XIKUtFRyiHZJEZyuQoKZEKLDCjJQlKFWJWlFb2Ecx/v0gu99vBQfvw4qB5fDJrZlV8EtuiJQLxRRyLM3EuOkKJW3EvHsRP78775T16T39Ha95sZ0v8B+/5BRhanlM=</latexit>

= tiapplyf (di)

<latexit sha1_base64="xTprtqmpNGv+BudAzJw335zgjho=">AAACFXicbVA9T+tAEDzzTXgPApQ0B9GToIlsFAQNEoKGEiQCSElkrS8b3oqzfdytkSIrNT+BX0ELFR2ipabgv2CHFHxNNZrZ1c5OZDQ59v1Xb2x8YnJqema2Mvfn7/xCdXHp1KWZVdhUqU7teQQONSXYZGKN58YixJHGs+jyoPTPrtE6SpMT7hvsxHCRUI8UcCGF1dXdSttdqcyEJNsx8H/iHIzR/UHYW++GtFEJqzW/7g8hf5JgRGpihKOw+tbupiqLMWGlwblW4Bvu5GCZlMZBpZ05NKAu4QJbBU0gRtfJh68M5L/MAafSoJWk5VDEzxs5xM7146iYLNO6714p/ua1Mu7tdHJKTMaYqPIQk8bhIacsFR2h7JJFZiiTo6REKrDAjJYkKFWIWVFa2Ufw/fuf5HSzHjTqW8eN2t7+qJkZsSLWxLoIxLbYE4fiSDSFEjfiTtyLB+/We/SevOeP0TFvtLMsvsB7eQdpRJ6G</latexit>

applyf

<latexit sha1_base64="4nSAw/MOlDwWQoANj+3HcJVjoD0=">AAACBHicbVA9TwJBEN3DL8SvU0ubjcTEitwZjJZEG0tMBEmAkLllwA17d5vdORJyofVX2GplZ2z9Hxb+F++QQsFXvbw3k3nzAq2kJc/7dAorq2vrG8XN0tb2zu6eu3/QtHFiBDZErGLTCsCikhE2SJLCljYIYaDwPhhd5/79GI2VcXRHE43dEIaRHEgBlEk91+2EQA+SUtBaTaa9Qc8texVvBr5M/DkpsznqPfer049FEmJEQoG1bd/T1E3BkBQKp6VOYlGDGMEQ2xmNIETbTWfJp/wksUAx12i4VHwm4u+NFEJrJ2GQTeY57aKXi/957YQGl91URjohjER+iKTC2SErjMwqQd6XBokgT45cRlyAASI0koMQmZhkHZWyPvzF75dJ86ziVyvnt9Vy7WreTJEdsWN2ynx2wWrshtVZgwk2Zk/smb04j86r8+a8/4wWnPnOIfsD5+MbM5KYng==</latexit>

by def of apply

<latexit sha1_base64="Z7OzdJmsyB9aekldMOEvEYR1MaY=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogkYeUhGh92YRTzvbpbo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7vlbSkut+OoWl5ZXVteJ6aWNza3unvLvXtFFsBDZEpCLT9sGikiE2SJLCtjYIga+w5Y+vMr/1gMbKKLylicZeAKNQDqUASqW7bgB0LykBrdVk2i9X3Kqbgy8Sb0YqbIZ6v/zVHUQiDjAkocDajudq6iVgSAqF01I3tqhBjGGEnZSGEKDtJXnqKT+KLVDENRouFc9F/L2RQGDtJPDTySylnfcy8T+vE9PwopfIUMeEocgOkVSYH7LCyLQO5ANpkAiy5MhlyAUYIEIjOQiRinHaTyntw5v/fpE0T6reafXs5rRSu5w1U2QH7JAdM4+dsxq7ZnXWYIIZ9sSe2Yvz6Lw6b877z2jBme3ssz9wPr4BMMuXlA==</latexit>

f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

by def of apply

<latexit sha1_base64="Z7OzdJmsyB9aekldMOEvEYR1MaY=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogkYeUhGh92YRTzvbpbo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7vlbSkut+OoWl5ZXVteJ6aWNza3unvLvXtFFsBDZEpCLT9sGikiE2SJLCtjYIga+w5Y+vMr/1gMbKKLylicZeAKNQDqUASqW7bgB0LykBrdVk2i9X3Kqbgy8Sb0YqbIZ6v/zVHUQiDjAkocDajudq6iVgSAqF01I3tqhBjGGEnZSGEKDtJXnqKT+KLVDENRouFc9F/L2RQGDtJPDTySylnfcy8T+vE9PwopfIUMeEocgOkVSYH7LCyLQO5ANpkAiy5MhlyAUYIEIjOQiRinHaTyntw5v/fpE0T6reafXs5rRSu5w1U2QH7JAdM4+dsxq7ZnXWYIIZ9sSe2Yvz6Lw6b877z2jBme3ssz9wPr4BMMuXlA==</latexit>

by def of applyf

<latexit sha1_base64="4nSAw/MOlDwWQoANj+3HcJVjoD0=">AAACBHicbVA9TwJBEN3DL8SvU0ubjcTEitwZjJZEG0tMBEmAkLllwA17d5vdORJyofVX2GplZ2z9Hxb+F++QQsFXvbw3k3nzAq2kJc/7dAorq2vrG8XN0tb2zu6eu3/QtHFiBDZErGLTCsCikhE2SJLCljYIYaDwPhhd5/79GI2VcXRHE43dEIaRHEgBlEk91+2EQA+SUtBaTaa9Qc8texVvBr5M/DkpsznqPfer049FEmJEQoG1bd/T1E3BkBQKp6VOYlGDGMEQ2xmNIETbTWfJp/wksUAx12i4VHwm4u+NFEJrJ2GQTeY57aKXi/957YQGl91URjohjER+iKTC2SErjMwqQd6XBokgT45cRlyAASI0koMQmZhkHZWyPvzF75dJ86ziVyvnt9Vy7WreTJEdsWN2ynx2wWrshtVZgwk2Zk/smb04j86r8+a8/4wWnPnOIfsD5+MbM5KYng==</latexit>



2424

2. for any 
<latexit sha1_base64="OuTIZQptAGbj808nWlA88W5b30E=">AAACH3icbVC7TsNAEDzzJrwClDQnIiQQUmQjBJQRNJQgEUCKo2h93oQT5/Nxt0aKrPAPfAJfQQsVHaKl4F+wQwpeU41mdm9vJjJKOvL9d29sfGJyanpmtjI3v7C4VF1eOXdpZgU2RapSexmBQyU1NkmSwktjEZJI4UV0fVT6F7donUz1GfUNthPoadmVAqiQOtXtMAG6kpSDMao/6MQ8JCtB9xTe8FAVD8XAu/W77ma81anW/Lo/BP9LghGpsRFOOtWPME5FlqAmocC5VuAbaudgSQqFg0qYOTQgrqGHrYJqSNC182GoAd/IHFDKDVouFR+K+H0jh8S5fhIVk2UE99srxf+8Vkbdg3YutckItSgPkVQ4POSElUVbyGNpkQjKnyOXmguwQIRWchCiELOivkrRR/A7/V9yvlMP9urB6W6tcThqZoatsXW2yQK2zxrsmJ2wJhPsnj2yJ/bsPXgv3qv39jU65o12VtkPeO+fBuejFQ==</latexit>

applyd , �f. f(d)
<latexit sha1_base64="lGmYiu6r4iKfqs5e8ppxy9aPdqE=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCQBkBBWWQyENKrOh82YQj57N1t0YKVv6BFio6RMvfUPAvnI0LSJhqNLOrnZ0glsKg6346C4tLyyurpbXy+sbm1nZlZ7dlokRzaPJIRroTMANSKGiiQAmdWAMLAwntYHyZ+e0H0EZE6hYnMfghGykxFJyhlVqDnlD0ql+pujU3B50nXkGqpECjX/nqDSKehKCQS2ZM13Nj9FOmUXAJ03IvMRAzPmYj6FqqWAjGT/O0U3qYGIYRjUFTIWkuwu+NlIXGTMLAToYM78ysl4n/ed0Eh+d+KlScICieHUIhIT9kuBa2BqADoQGRZcmB2t850wwRtKCMcysmtpey7cOb/X6etI5r3mnNuzmp1i+KZkpknxyQI+KRM1In16RBmoSTe/JEnsmL8+i8Om/O+8/oglPs7JE/cD6+AaI1kzw=</latexit>

d 2 D is continuous

take and a chain in

we want to prove

d 2 D

<latexit sha1_base64="Nyn+EBfwuQg9aovq1BKLkh/NFAM=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRUFAGiTykxIrOl004cj5bd2ukEOUfaKGiQ7T8DQX/wtm4gISpRjO72tkJYikMuu6nU1haXlldK66XNja3tnfKu3stEyWaQ5NHMtKdgBmQQkETBUroxBpYGEhoB+PL1G8/gDYiUrc4icEP2UiJoeAMrdQa9ISiV/1yxa26Gegi8XJSITka/fJXbxDxJASFXDJjup4boz9lGgWXMCv1EgMx42M2gq6lioVg/GmWdkaPEsMwojFoKiTNRPi9MWWhMZMwsJMhwzsz76Xif143weG5PxUqThAUTw+hkJAdMlwLWwPQgdCAyNLkQO3vnGmGCFpQxrkVE9tLyfbhzX+/SFonVa9WPb2pVeoXeTNFckAOyTHxyBmpk2vSIE3CyT15Is/kxXl0Xp035/1ntODkO/vkD5yPb6LVkz4=</latexit>

{fi}i2N

<latexit sha1_base64="faLvieWFfFQC94piAiZUS5OTXxU=">AAACDHicbVBNS8NAEN34WetX1YvgZbEInkoiFT0WvXiSClaFpoTNdqqDm03YnQglxJ/gr/CqJ2/i1f/gwf9iUnvQ6js93pth3rwwUWjJdT+cqemZ2bn5ykJ1cWl5ZbW2tn5h49RI6MhYxeYqFBYUaugQkoKrxICIQgWX4e1x6V/egbEY63MaJtCLxLXGAUpBhRTUNv1sEKCfBxn6qP1I0E0YZqd5HtTqbsMdgf8l3pjU2RjtoPbp92OZRqBJKmFt13MT6mXCEEoFedVPLSRC3opr6BZUiwhsLxt9kPOd1AqKeQKGo+IjEX5uZCKydhiFxWQZ0U56pfif101pcNjLUCcpgZblIUIFo0NWGiyqAd5HA0SiTA4cNZfCCCIwyIWUhZgWXVWLPrzJ7/+Si72G12zsnzXrraNxMxW2xbbZLvPYAWuxE9ZmHSbZPXtkT+zZeXBenFfn7Xt0yhnvbLBfcN6/AHLrnAk=</latexit>

[D ! E]

<latexit sha1_base64="8NxEHGMZKg4bWQZTFozomSYk8iI=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRD4kySOQhOVZ0vmzCKeezdbdGikx+ghYqOkTLz1DwL9jGBSRMNZrZ1eyOH0lh0LY/rdLS8srqWnm9srG5tb1T3d3rmDDWHNo8lKHu+cyAFAraKFBCL9LAAl9C159cZn73AbQRobrDaQRewMZKjARnmEo996qPIb32BtWaXbdz0EXiFKRGCrQG1a/+MORxAAq5ZMa4jh2hlzCNgkuYVfqxgYjxCRuDm1LFAjBekt87o0exYWlsBJoKSXMRfm8kLDBmGvjpZMDw3sx7mfif58Y4OvcSoaIYQfEsCIWEPMhwLdIigA6FBkSWXQ5UKMqZZoigBWWcp2KcNlNJ+3Dmv18knZO606if3jZqzYuimTI5IIfkmDjkjDTJDWmRNuFEkifyTF6sR+vVerPef0ZLVrGzT/7A+vgG8euT9w==</latexit>

applyd

 
G

i

fi

!
=
G

i

applyd(fi)

<latexit sha1_base64="yboty7TmgYzAX+QqsdQm78Rb0Kk="></latexit>

by def of

by def of apply

<latexit sha1_base64="Z7OzdJmsyB9aekldMOEvEYR1MaY=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogkYeUhGh92YRTzvbpbo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7vlbSkut+OoWl5ZXVteJ6aWNza3unvLvXtFFsBDZEpCLT9sGikiE2SJLCtjYIga+w5Y+vMr/1gMbKKLylicZeAKNQDqUASqW7bgB0LykBrdVk2i9X3Kqbgy8Sb0YqbIZ6v/zVHUQiDjAkocDajudq6iVgSAqF01I3tqhBjGGEnZSGEKDtJXnqKT+KLVDENRouFc9F/L2RQGDtJPDTySylnfcy8T+vE9PwopfIUMeEocgOkVSYH7LCyLQO5ANpkAiy5MhlyAUYIEIjOQiRinHaTyntw5v/fpE0T6reafXs5rRSu5w1U2QH7JAdM4+dsxq7ZnXWYIIZ9sSe2Yvz6Lw6b877z2jBme3ssz9wPr4BMMuXlA==</latexit>

by def of apply

<latexit sha1_base64="Z7OzdJmsyB9aekldMOEvEYR1MaY=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogkYeUhGh92YRTzvbpbo0UWWn4Clqo6BAtf0LBv2CbFJAw1WhmVzs7vlbSkut+OoWl5ZXVteJ6aWNza3unvLvXtFFsBDZEpCLT9sGikiE2SJLCtjYIga+w5Y+vMr/1gMbKKLylicZeAKNQDqUASqW7bgB0LykBrdVk2i9X3Kqbgy8Sb0YqbIZ6v/zVHUQiDjAkocDajudq6iVgSAqF01I3tqhBjGGEnZSGEKDtJXnqKT+KLVDENRouFc9F/L2RQGDtJPDTySylnfcy8T+vE9PwopfIUMeEocgOkVSYH7LCyLQO5ANpkAiy5MhlyAUYIEIjOQiRinHaTyntw5v/fpE0T6reafXs5rRSu5w1U2QH7JAdM4+dsxq7ZnXWYIIZ9sSe2Yvz6Lw6b877z2jBme3ssz9wPr4BMMuXlA==</latexit>

by def of

applyd(tifi) = apply(tifi, d)

<latexit sha1_base64="LGKfiwxnhdnM2Jz/9MNLi5DXjGU="></latexit>

= (tifi)(d)

<latexit sha1_base64="J54ZYc0ZgnsXhTIQzHnSS36kJMo=">AAACB3icbVC7TsNAEDyHVwgvQ0qaExFS0kQ2CoIGKYKGMkjkISWWdb5swinnB3drpCjKB/AVtFDRIVo+g4J/wTYuIGGq0cyudna8SAqNlvVpFFZW19Y3ipulre2d3T1z/6Cjw1hxaPNQhqrnMQ1SBNBGgRJ6kQLmexK63uQq9bsPoLQIg1ucRuD4bByIkeAME8k1yxel6kDf8zhyBR25olYd1lyzYtWtDHSZ2DmpkBwt1/waDEMe+xAgl0zrvm1F6MyYQsElzEuDWEPE+ISNoZ/QgPmgnVkWfk6PY80wpBEoKiTNRPi9MWO+1lPfSyZ9hnd60UvF/7x+jKNzZyaCKEYIeHoIhYTskOZKJK0AHQoFiCxNDlQElDPFEEEJyjhPxDipqZT0YS9+v0w6J3W7UT+9aVSal3kzRXJIjkiV2OSMNMk1aZE24WRKnsgzeTEejVfjzXj/GS0Y+U6Z/IHx8Q1RE5fh</latexit>

= tifi(d)

<latexit sha1_base64="ooQQ3GZ5EbZEXIC/RAK0tLHzb0o=">AAACBXicbVC7TsNAEDyHVzAvB0qaExFSaCIbBUGDFEFDGSTykBLLOl824ZTzg7s1KIpS8xW0UNEhWr6Dgn/BDi4gYarRzK52dvxYCo22/WkUlpZXVteK6+bG5tb2jlXabekoURyaPJKR6vhMgxQhNFGghE6sgAW+hLY/usz89j0oLaLwBscxuAEbhmIgOMNU8qzSudnTdzyJPUEHnqj0jzyrbFftGegicXJSJjkanvXV60c8CSBELpnWXceO0Z0whYJLmJq9REPM+IgNoZvSkAWg3cks+pQeJpphRGNQVEg6E+H3xoQFWo8DP50MGN7qeS8T//O6CQ7O3IkI4wQh5NkhFBJmhzRXIu0EaF8oQGRZcqAipJwphghKUMZ5KiZpSWbahzP//SJpHVedWvXkulauX+TNFMk+OSAV4pBTUidXpEGahJMH8kSeyYvxaLwab8b7z2jByHf2yB8YH9+AQJd8</latexit>

= tiapply(fi, d)

<latexit sha1_base64="I1i5PyhGa5ORa67rUPV4AcrdZHo=">AAACFHicbVA9bxNBEN0zJDEOCRcoaVZYkYwUWXcoKDSRrNBQGgl/SLZ1mluPnZH37pbdOSTr5DY/Ib8iLVR0iJaegv/CneMi2Lzq6b0ZzZsXG02Og+C3V3v0eG//oP6kcfj06PiZf/K877LcKuypTGd2GINDTSn2mFjj0FiEJNY4iBfvK3/wBa2jLP3ES4OTBOYpzUgBl1Lky8vG2H1WuYlIjhPga+ICjNHLVWsW0dn0deQ3g3awhtwl4YY0xQbdyP8znmYqTzBlpcG5URgYnhRgmZTGVWOcOzSgFjDHUUlTSNBNivUnK3maO+BMGrSStFyL+HCjgMS5ZRKXk1VYt+1V4v+8Uc6zd5OCUpMzpqo6xKRxfcgpS2VFKKdkkRmq5CgplQosMKMlCUqVYl521ij7CLe/3yX9N+3wvP3243mzc7Vppi5eileiJUJxITrig+iKnlDiRtyJr+Kbd+t99354P+9Ha95m54X4B96vv9gSnj8=</latexit>

= tiapplyd(fi)

<latexit sha1_base64="yxZhjNuC2monUU5KuXC5cqVaxGA=">AAACFHicbVC7TsNAEDzzJrwClDQnIiRoIhuBoEFC0FCCRAApiaz1ZQMrzvZxt0aKrLR8Al9BCxUdoqWn4F+wQwpeU41mdrWzExlNjn3/3RsZHRufmJyarszMzs0vVBeXzlyaWYUNlerUXkTgUFOCDSbWeGEsQhxpPI+uD0v//BatozQ55Z7BdgyXCXVJARdSWJV7lZa7UZkJSbZi4CviHIzRvX7YWe+GtBFWa37dH0D+JcGQ1MQQx2H1o9VJVRZjwkqDc83AN9zOwTIpjf1KK3NoQF3DJTYLmkCMrp0PPunLtcwBp9KglaTlQMTvGznEzvXiqJgsw7rfXin+5zUz7u62c0pMxpio8hCTxsEhpywVFaHskEVmKJOjpEQqsMCMliQoVYhZ0Vml6CP4/f1fcrZZD7bq2ydbtf2DYTNTYkWsinURiB2xL47EsWgIJe7Eg3gUT9699+y9eK9foyPecGdZ/ID39gkoZJ5y</latexit>

applyd

<latexit sha1_base64="TKbWO97lwEF6Rav3ro19zxkjYUc=">AAACBHicbVA9TwJBEN3DL8SvU0ubjcTEitwZjJZEG0tMBEmAkLllwA17d5vdORJyofVX2GplZ2z9Hxb+F++QQsFXvbw3k3nzAq2kJc/7dAorq2vrG8XN0tb2zu6eu3/QtHFiBDZErGLTCsCikhE2SJLCljYIYaDwPhhd5/79GI2VcXRHE43dEIaRHEgBlEk91+2EQA+SUtBaTaa9fs8texVvBr5M/DkpsznqPfer049FEmJEQoG1bd/T1E3BkBQKp6VOYlGDGMEQ2xmNIETbTWfJp/wksUAx12i4VHwm4u+NFEJrJ2GQTeY57aKXi/957YQGl91URjohjER+iKTC2SErjMwqQd6XBokgT45cRlyAASI0koMQmZhkHZWyPvzF75dJ86ziVyvnt9Vy7WreTJEdsWN2ynx2wWrshtVZgwk2Zk/smb04j86r8+a8/4wWnPnOIfsD5+MbMHSYnA==</latexit>

applyd

<latexit sha1_base64="TKbWO97lwEF6Rav3ro19zxkjYUc=">AAACBHicbVA9TwJBEN3DL8SvU0ubjcTEitwZjJZEG0tMBEmAkLllwA17d5vdORJyofVX2GplZ2z9Hxb+F++QQsFXvbw3k3nzAq2kJc/7dAorq2vrG8XN0tb2zu6eu3/QtHFiBDZErGLTCsCikhE2SJLCljYIYaDwPhhd5/79GI2VcXRHE43dEIaRHEgBlEk91+2EQA+SUtBaTaa9fs8texVvBr5M/DkpsznqPfer049FEmJEQoG1bd/T1E3BkBQKp6VOYlGDGMEQ2xmNIETbTWfJp/wksUAx12i4VHwm4u+NFEJrJ2GQTeY57aKXi/957YQGl91URjohjER+iKTC2SErjMwqQd6XBokgT45cRlyAASI0koMQmZhkHZWyPvzF75dJ86ziVyvnt9Vy7WreTJEdsWN2ynx2wWrshtVZgwk2Zk/smb04j86r8+a8/4wWnPnOIfsD5+MbMHSYnA==</latexit>

by def of lub of functions
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Apply: recap

(D,vD)

<latexit sha1_base64="Live4Qx2Oe5eCgXv2++U5D8PP9E=">AAACBXicbVC7TgJBFJ3FF+Jr0dJmIjHBxJBdg9GSKIUlJvJIgGxmhwtOmJ1dZu5qyIbar7DVys7Y+h0W/osLUih6qpNz7s099/iRFAYd58PKLC2vrK5l13Mbm1vbO3Z+t2HCWHOo81CGuuUzA1IoqKNACa1IAwt8CU1/eDn1m3egjQjVDY4j6AZsoERfcIap5Nn5YvW4Y0Ym9g0gjLzqkWcXnJIzA/1L3DkpkDlqnv3Z6YU8DkAhl8yYtutE2E2YRsElTHKd2EDE+JANoJ1SxQIw3WQWfUIPY8MwpBFoKiSdifBzI2GBMePATycDhrdm0ZuK/3ntGPvn3USoKEZQfHoIhYTZIcO1SDsB2hMaENk0OVChKGeaIYIWlHGeinFaUi7tw138/i9pnJTccun0ulyoXMybyZJ9ckCKxCVnpEKuSI3UCSf35JE8kWfrwXqxXq2379GMNd/ZI79gvX8BOg+X8g==</latexit>

CPO
(E,vE)

<latexit sha1_base64="Lk6hMY8ufjdwUK1TeoiuIJLy+28=">AAACBXicbVDLSgNBEJyNrxhfGz16GQxCBAm7EtFjUAIeI5gHJGGZnXTikNnZzUyvEpac/QqvevImXv0OD/6Lm5iDRutUVHXT1eVHUhh0nA8rs7S8srqWXc9tbG5t79j53YYJY82hzkMZ6pbPDEihoI4CJbQiDSzwJTT94eXUb96BNiJUNziOoBuwgRJ9wRmmkmfni9XjjhmZ2DeAMPKqR55dcErODPQvceekQOaoefZnpxfyOACFXDJj2q4TYTdhGgWXMMl1YgMR40M2gHZKFQvAdJNZ9Ak9jA3DkEagqZB0JsLPjYQFxowDP50MGN6aRW8q/ue1Y+yfdxOhohhB8ekhFBJmhwzXIu0EaE9oQGTT5ECFopxphghaUMZ5KsZpSbm0D3fx+7+kcVJyy6XT63KhcjFvJkv2yQEpEpeckQq5IjVSJ5zck0fyRJ6tB+vFerXevkcz1nxnj/yC9f4FPT2X9A==</latexit>

apply : [D ! E]⇥D ! E

<latexit sha1_base64="vXieXfW35jRwAL7BBKntdTvTACY=">AAACGnicbVC7TsNAEDzzJrwClDQnIhBVZKMgEBXiIVGCRAAptqL1scCJs326WyNFVv6AT+AraKGiQ7Q0FPwLZ5OC11azM7ua3Ym1kpZ8/90bGh4ZHRufmKxNTc/MztXnF05tlhuBbZGpzJzHYFHJFNskSeG5NghJrPAsvtkr9bNbNFZm6Qn1NEYJXKXyUgogR3Xrq2ECdC2pAK1Vr7/d2Q8p4wcRD0kmaPk+r/puveE3/ar4XxAMQIMN6qhb/wgvMpEnmJJQYG0n8DVFBRiSQmG/FuYWNYgbuMKOgyk4s6io/unzldyCc9VouFS8IvH7RgGJtb0kdpPl9fa3VpL/aZ2cLreiQqY6J0xFaURSYWVkhZEuKOQX0iARlJcjlykXYIAIjeQghCNzl1zN5RH8/v4vOF1vBq3mxnGrsbM7SGaCLbFltsYCtsl22CE7Ym0m2B17YI/sybv3nr0X7/VrdMgb7CyyH+W9fQLzx6BV</latexit>

apply(f, d) , f(d)

<latexit sha1_base64="X0KkUEdLIDSWsx89ra0icH/4u3s=">AAACF3icbVA9SwNBEN3z2/gVtbRZDEIECXcS0VK0sVQwRkhCmNtM4uLe3ro7J4QjP8Cf4K+w1cpObC0t/C/exRSa+KrHe2+YmRcaJR35/qc3NT0zOze/sFhYWl5ZXSuub1y5OLECayJWsb0OwaGSGmskSeG1sQhRqLAe3p7mfv0erZOxvqS+wVYEPS27UgBlUrtYakZAN5JSMEb1B+XuXmeXN8lK0D2Fd7xb7uxmKb/iD8EnSTAiJTbCebv41ezEIolQk1DgXCPwDbVSsCSFwkGhmTg0IG6hh42MaojQtdLhMwO+kzigmBu0XCo+FPH3RAqRc/0ozJL56W7cy8X/vEZC3aNWKrVJCLXIF5FUOFzkhJVZS8g70iIR5Jcjl5oLsECEVnIQIhOTrLZC1kcw/v0kudqvBNXKwUW1dHwyamaBbbFtVmYBO2TH7IydsxoT7IE9sWf24j16r96b9/4TnfJGM5vsD7yPbwYVn1w=</latexit>

apply 2 [[D ! E]⇥D ! E]

<latexit sha1_base64="YP8C9lK/WsS9KiJWWvKb7rC7qvo=">AAACHnicbVBNSxxBEO0xGteNJpvk6KVxEYKHZUYMyVGSDeSo4KowMyw1bamFPT1Nd42wDPsf8hPyK3JNTrmJ1+Tgf7Fn3YNfdXr9XhWv3yusJs9x/D9aeLG49HK5s9J9tbr2+k3v7btDX9VO4UhVunLHBXjUZHDExBqPrUMoC41HxcXXVj+6ROepMgc8sZiXcGbolBRwoMa9rawEPiduwFo9mWZk0nSYcSW/5TJjKtHLobx7j3v9eBDPRj4FyRz0xXz2xr2b7KRSdYmGlQbv0yS2nDfgmJTGaTerPVpQF3CGaYAGglvezDJN5WbtIdhadJK0nJF4/6KB0vtJWYTNNoF/rLXkc1pa8+nnvCFja0ajWiMmjTMjrxyFslCekENmaH+OkoxU4IAZHUlQKpB1aK8b+kgep38KDrcHyc7g4/5Of/fLvJmOWBcb4oNIxCexK76LPTESSvwQv8Rv8Sf6Gf2NrqLru9WFaH7zXjyY6N8tbiaiLg==</latexit>
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Fix
(D,vD)

<latexit sha1_base64="Live4Qx2Oe5eCgXv2++U5D8PP9E=">AAACBXicbVC7TgJBFJ3FF+Jr0dJmIjHBxJBdg9GSKIUlJvJIgGxmhwtOmJ1dZu5qyIbar7DVys7Y+h0W/osLUih6qpNz7s099/iRFAYd58PKLC2vrK5l13Mbm1vbO3Z+t2HCWHOo81CGuuUzA1IoqKNACa1IAwt8CU1/eDn1m3egjQjVDY4j6AZsoERfcIap5Nn5YvW4Y0Ym9g0gjLzqkWcXnJIzA/1L3DkpkDlqnv3Z6YU8DkAhl8yYtutE2E2YRsElTHKd2EDE+JANoJ1SxQIw3WQWfUIPY8MwpBFoKiSdifBzI2GBMePATycDhrdm0ZuK/3ntGPvn3USoKEZQfHoIhYTZIcO1SDsB2hMaENk0OVChKGeaIYIWlHGeinFaUi7tw138/i9pnJTccun0ulyoXMybyZJ9ckCKxCVnpEKuSI3UCSf35JE8kWfrwXqxXq2379GMNd/ZI79gvX8BOg+X8g==</latexit>

CPO?

<latexit sha1_base64="0eVAP1pPVndRR0pRSRwXSlriv/A=">AAAB/HicbVC7TsNAEDyHVwivACXNiQSJKrIRCMqINHQEiTxEYkXnyyaccj5bd2ukyApfQQsVHaLlXyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh400aqd95AG1EoG5xGoLrs7ESI8EZJtJdo3ldHfS9AKuDcsWu2RnoInFyUiE5moPyV38Y8MgHhVwyY3qOHaIbM42CS5iV+pGBkPEJG0MvoYr5YNw4SzyjR5FhGNAQNBWSZiL83oiZb8zU95JJn+G9mfdS8T+vF+Howo2FCiMExdNDKCRkhwzXIqkC6FBoQGRpcqBCUc40QwQtKOM8EaOkm1LShzP//SJpn9Sc09rZzUmlfpk3UyQH5JAcE4eckzq5Ik3SIpwo8kSeyYv1aL1ab9b7z2jBynf2yR9YH98Wl5ST</latexit>

fix : [D ! D] ! D

<latexit sha1_base64="ypM4x2NvuFL4XEpsdGfDTqyZhP0=">AAACDnicbVC7TsNAEDyHVwgvAx00JyIkqshGQSCqCFJQBok8pNiKzpdNOOX80N0aEVmR+AS+ghYqOkTLL1DwL9gmBSRssRrN7Gp2x4uk0GhZn0ZhYXFpeaW4Wlpb39jcMrd3WjqMFYcmD2WoOh7TIEUATRQooRMpYL4noe2NLjO9fQdKizC4wXEErs+GgRgIzjCleuae4zO8FZgMxP3kvFt3MKR1N+89s2xVrLzoPLCnoEym1eiZX04/5LEPAXLJtO7aVoRuwhQKLmFScmINEeMjNoRuCgPmg3aT/IcJPYw1S10jUFRImpPweyNhvtZj30sns4v1rJaR/2ndGAdnbiKCKEYIeGaEQkJupLkSaThA+0IBIssuByoCypliiKAEZZynZJymVUrzsGe/nwet44pdrZxcV8u1i2kyRbJPDsgRsckpqZEr0iBNwskDeSLP5MV4NF6NN+P9Z7RgTHd2yZ8yPr4BZPSb2g==</latexit>

fix , �f.
G

n2N
fn(?D)

<latexit sha1_base64="+HGF/T5SXAConwLc7njSpgFBSkk="></latexit>

fix

<latexit sha1_base64="nQdLTj2i2vUzwpEw7NnxfgOE/mw=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJRBIg8psaLzZRNWOT+4WyMiKwVfQQsVHaLlUyj4F2yTAhKmGs3samfHixQasu1Pq7C0vLK6VlwvbWxube+Ud/daJoy1hKYMVag7njCgMIAmISnoRBqE7yloe+PLzG/fgzYYBjc0icD1xSjAIUpBqeT2fEG3SMkQH6alfrliV+0cfJE4M1JhMzT65a/eIJSxDwFJJYzpOnZEbiI0oVQwLfViA5GQYzGCbkoD4YNxkzz0lB/FRlDII9AcFc9F+L2RCN+Yie+lk1lIM+9l4n9eN6bhuZtgEMUEgcwOESrIDxmpMW0D+AA1EIksOXAMuBRaEIFGLqRMxTitJ+vDmf9+kbROqk6tenpdq9QvZs0U2QE7ZMfMYWeszq5YgzWZZHfsiT2zF+vRerXerPef0YI129lnf2B9fAO6R5a1</latexit>

fix

<latexit sha1_base64="nQdLTj2i2vUzwpEw7NnxfgOE/mw=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJRBIg8psaLzZRNWOT+4WyMiKwVfQQsVHaLlUyj4F2yTAhKmGs3samfHixQasu1Pq7C0vLK6VlwvbWxube+Ud/daJoy1hKYMVag7njCgMIAmISnoRBqE7yloe+PLzG/fgzYYBjc0icD1xSjAIUpBqeT2fEG3SMkQH6alfrliV+0cfJE4M1JhMzT65a/eIJSxDwFJJYzpOnZEbiI0oVQwLfViA5GQYzGCbkoD4YNxkzz0lB/FRlDII9AcFc9F+L2RCN+Yie+lk1lIM+9l4n9eN6bhuZtgEMUEgcwOESrIDxmpMW0D+AA1EIksOXAMuBRaEIFGLqRMxTitJ+vDmf9+kbROqk6tenpdq9QvZs0U2QE7ZMfMYWeszq5YgzWZZHfsiT2zF+vRerXerPef0YI129lnf2B9fAO6R5a1</latexit>

proof. fix , �f.
G

n2N
fn(?D) =

G

n2N
�f. fn(?D)

<latexit sha1_base64="U+7VDZ9N6H2RBJSCEQWj9SPjbJ0="></latexit>

by def of lub in functional domains
we prove that 8n. �f. fn(?D)

<latexit sha1_base64="XhCIXOSdZKVoqnKiQ6gx8LBDigU=">AAACGHicbVC7TsNAEDzzDOFloKQ5EZCgiWwUBCUCCsogkYAUh2h9WcMp57N1t0ZCUX6AT+AraKGiQ7R0FPwLdkgBhKlGMzva3QlTJS153oczMTk1PTNbmivPLywuLbsrq02bZEZgQyQqMZchWFRSY4MkKbxMDUIcKrwIe8eFf3GLxspEn9Ndiu0YrrWMpADKpY67GUSJAaW4rgY8UHmwCzzKeXSlt4Mwoc7JTrnjVryqNwQfJ/6IVNgI9Y77GXQTkcWoSSiwtuV7KbX7YEgKhYNykFlMQfTgGls51RCjbfeH3wz4VmaBEp6i4VLxoYg/E32Irb2Lw3wyBrqxf71C/M9rZRQdtPtSpxmhFsUikgqHi6wwMq8JeVcaJILicuRScwEGiNBIDkLkYpb3VvTh//1+nDR3q36tundWqxwejZopsXW2wbaZz/bZITtlddZggt2zR/bEnp0H58V5dd6+RyecUWaN/YLz/gWi/p5y</latexit>

is continuous

then       is continuous because lub of continuous functionsfix

<latexit sha1_base64="nQdLTj2i2vUzwpEw7NnxfgOE/mw=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJRBIg8psaLzZRNWOT+4WyMiKwVfQQsVHaLlUyj4F2yTAhKmGs3samfHixQasu1Pq7C0vLK6VlwvbWxube+Ud/daJoy1hKYMVag7njCgMIAmISnoRBqE7yloe+PLzG/fgzYYBjc0icD1xSjAIUpBqeT2fEG3SMkQH6alfrliV+0cfJE4M1JhMzT65a/eIJSxDwFJJYzpOnZEbiI0oVQwLfViA5GQYzGCbkoD4YNxkzz0lB/FRlDII9AcFc9F+L2RCN+Yie+lk1lIM+9l4n9eN6bhuZtgEMUEgcwOESrIDxmpMW0D+AA1EIksOXAMuBRaEIFGLqRMxTitJ+vDmf9+kbROqk6tenpdq9QvZs0U2QE7ZMfMYWeszq5YgzWZZHfsiT2zF+vRerXerPef0YI129lnf2B9fAO6R5a1</latexit>

(by mathematical induction on      )n

<latexit sha1_base64="v3374BD4BzKZKuJ1ag9kdT0om6k=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6mtRtWaW3dz0FXiFaRGCrRG1a/hOOI2BIVcMmMGnhujnzCNgktYVIbWQMz4jE1hkFLFQjB+kgdd0DNrGEY0Bk2FpLkIvzcSFhozD4N0MmT4YJa9TPzPG1icXPuJULFFUDw7hEJCfshwLdIGgI6FBkSWJQcqFOVMM0TQgjLOU9GmlVTSPrzl71dJ96LuNeqX7UateVM0UyYn5JScE49ckSa5Iy3SIZwAeSLP5MWxzqvz5rz/jJacYueY/IHz8Q15i5F/</latexit>

(see next slides)

is monotone
(try to prove on your own)

is continuous

TH.

TH.
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8n. �f. fn(?D)

<latexit sha1_base64="XhCIXOSdZKVoqnKiQ6gx8LBDigU=">AAACGHicbVC7TsNAEDzzDOFloKQ5EZCgiWwUBCUCCsogkYAUh2h9WcMp57N1t0ZCUX6AT+AraKGiQ7R0FPwLdkgBhKlGMzva3QlTJS153oczMTk1PTNbmivPLywuLbsrq02bZEZgQyQqMZchWFRSY4MkKbxMDUIcKrwIe8eFf3GLxspEn9Ndiu0YrrWMpADKpY67GUSJAaW4rgY8UHmwCzzKeXSlt4Mwoc7JTrnjVryqNwQfJ/6IVNgI9Y77GXQTkcWoSSiwtuV7KbX7YEgKhYNykFlMQfTgGls51RCjbfeH3wz4VmaBEp6i4VLxoYg/E32Irb2Lw3wyBrqxf71C/M9rZRQdtPtSpxmhFsUikgqHi6wwMq8JeVcaJILicuRScwEGiNBIDkLkYpb3VvTh//1+nDR3q36tundWqxwejZopsXW2wbaZz/bZITtlddZggt2zR/bEnp0H58V5dd6+RyecUWaN/YLz/gWi/p5y</latexit>

base case:
is a constant function (continuous)
�f. f0(?D) = �f. ?D

<latexit sha1_base64="r79dBh/bmn7OdnLzRW/lsO/lAN0=">AAACIXicbVDLSgNBEJyN7/UV9ehlMAjxYNiViF4EUQ8eI5gHZGPonXTikNkHM72CBL/CT/ArvOrJm3gT8V/cTXKI0ToVVdV0d/mxkoYc59PKzczOzS8sLtnLK6tr6/mNzZqJEi2wKiIV6YYPBpUMsUqSFDZijRD4Cut+/zzz63eojYzCa7qPsRVAL5RdKYBSqZ3f91Qa7gDvljzevXGKnh9R+2LPPrEnnZFqt/MFp+QMwf8Sd0wKbIxKO//tdSKRBBiSUGBM03Viag1AkxQKH2wvMRiD6EMPmykNIUDTGgzfeuC7iQGKeIyaS8WHIk5ODCAw5j7w02QAdGumvUz8z2sm1D1uDWQYJ4ShyBaRVDhcZISWaV/IO1IjEWSXI5chF6CBCLXkIEQqJmmBWR/u9Pd/Se2g5JZLh1flwunZuJlFts12WJG57IidsktWYVUm2CN7Zi/s1Xqy3qx362MUzVnjmS32C9bXD74OoPw=</latexit>

inductive case: assume g , �f. fn(?D)

<latexit sha1_base64="z9NYfDc7l+5fva5udqXb9zfBH7g=">AAACF3icbVA9TwJBEN3DL8Qv1NJmIzHBhtwZjZZGLSwxESXhkMwtA27Y2zt350wM8Qf4E/wVtlrZGVtLC/+LC1Io+KqX995kZl6UKmnJ9z+93NT0zOxcfr6wsLi0vFJcXbuwSWYE1kSiElOPwKKSGmskSWE9NQhxpPAy6h0P/MtbNFYm+pzuUmzG0NWyIwWQk1rFUjckI0F3Fd7wULnBNvBOJeSdK10Oo4RaJ9su5Vf8IfgkCUakxEaotopfYTsRWYyahAJrG4GfUrMPhqRQeF8IM4spiB50seGohhhtsz985p5vZRYo4SkaLhUfivh7og+xtXdx5JIx0LUd9wbif14jo85Bsy91mhFqMVhEUuFwkRVGupaQt6VBIhhcjlxqLsAAERrJQQgnZq62gusjGP9+klzsVILdyt7ZbunwaNRMnm2wTVZmAdtnh+yUVVmNCfbAntgze/EevVfvzXv/iea80cw6+wPv4xtbfJ70</latexit>

is continuous
we want to prove h , �f. fn+1(?D)

<latexit sha1_base64="a7ur92FGWqzuo7N+XniHz52eJWM=">AAACG3icbVC7TsNAEDyHd3gFKGlORAgQUmQjEJQIKCiDRB5SHKL1ZZOccj6buzUSsvIJfAJfQQsVHaKloOBfcEIKXlONZna0uxPESlpy3XcnNzE5NT0zO5efX1hcWi6srFZtlBiBFRGpyNQDsKikxgpJUliPDUIYKKwF/dOhX7tBY2WkL+k2xmYIXS07UgBlUquw1fPJSNBdhdfcV1mwDbxT8nnnKtW73mDbDyJqne20CkW35I7A/xJvTIpsjHKr8OG3I5GEqEkosLbhuTE1UzAkhcJB3k8sxiD60MVGRjWEaJvp6KEB30wsUMRjNFwqPhLxeyKF0NrbMMgmQ6Ce/e0Nxf+8RkKdo2YqdZwQajFcRFLhaJEVRmZNIW9Lg0QwvBy51FyAASI0koMQmZhk1eWzPrzf3/8l1b2St186uNgvHp+Mm5ll62yDbTOPHbJjds7KrMIEu2MP7JE9OffOs/PivH6N5pxxZo39gPP2CThnoHE=</latexit>

is continuous
take a chain              in{fi}i2N

<latexit sha1_base64="faLvieWFfFQC94piAiZUS5OTXxU=">AAACDHicbVBNS8NAEN34WetX1YvgZbEInkoiFT0WvXiSClaFpoTNdqqDm03YnQglxJ/gr/CqJ2/i1f/gwf9iUnvQ6js93pth3rwwUWjJdT+cqemZ2bn5ykJ1cWl5ZbW2tn5h49RI6MhYxeYqFBYUaugQkoKrxICIQgWX4e1x6V/egbEY63MaJtCLxLXGAUpBhRTUNv1sEKCfBxn6qP1I0E0YZqd5HtTqbsMdgf8l3pjU2RjtoPbp92OZRqBJKmFt13MT6mXCEEoFedVPLSRC3opr6BZUiwhsLxt9kPOd1AqKeQKGo+IjEX5uZCKydhiFxWQZ0U56pfif101pcNjLUCcpgZblIUIFo0NWGiyqAd5HA0SiTA4cNZfCCCIwyIWUhZgWXVWLPrzJ7/+Si72G12zsnzXrraNxMxW2xbbZLvPYAWuxE9ZmHSbZPXtkT+zZeXBenFfn7Xt0yhnvbLBfcN6/AHLrnAk=</latexit>

[D ! D]

<latexit sha1_base64="C/fcOpdgHmxbZ21bVYN6nKhlOOw=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRpKAMEnlIjhWdL5twyvls3a2RIpOfoIWKDtHyMxT8C7ZxAQlTjWZ2NbvjR1IYtO1Pq7Syura+Ud6sbG3v7O5V9w+6Jow1hw4PZaj7PjMghYIOCpTQjzSwwJfQ86fXmd97AG1EqO5wFoEXsIkSY8EZplLfbQ0wpC1vWK3ZdTsHXSZOQWqkQHtY/RqMQh4HoJBLZozr2BF6CdMouIR5ZRAbiBifsgm4KVUsAOMl+b1zehIblsZGoKmQNBfh90bCAmNmgZ9OBgzvzaKXif95bozjSy8RKooRFM+CUEjIgwzXIi0C6EhoQGTZ5UCFopxphghaUMZ5KsZpM5W0D2fx+2XSPas7jfr5baPWvCqaKZMjckxOiUMuSJPckDbpEE4keSLP5MV6tF6tN+v9Z7RkFTuH5A+sj2/wW5P2</latexit>

we want to prove h

 
G

i2N
fi

!
=
G

i2N
h(fi)

<latexit sha1_base64="KmsdBmDGJiUOY+yqYs53u1AcxoM="></latexit>

(see next slide)

(continue)
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h
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<latexit sha1_base64="KmsdBmDGJiUOY+yqYs53u1AcxoM="></latexit>

h(tifi) = (tifi)
n+1(?D)

<latexit sha1_base64="xHvVNh4WHUNZkTNExschWHnvZ6E=">AAACK3icbVDLSsNAFJ34rPFVdelmsAgtQklE0Y0g6sJlBauFtobJ9FaHTiZx5kaQkE/xE/wKt7pypejS/zCpWWjrWR3OuZd7z/EjKQw6zps1MTk1PTNbmrPnFxaXlssrqxcmjDWHJg9lqFs+MyCFgiYKlNCKNLDAl3DpD45z//IOtBGhOsf7CLoBu1aiLzjDTPLKezdVu2NueRx5iUhp3xN2zT6wx8WrRG25abXjh+id1GyvXH HqzhB0nLgFqZACDa/82emFPA5AIZfMmLbrRNhNmEbBJaR2JzYQMT5g19DOqGIBmG4yDJjSzdgwDGkEmgpJhyL83khYYMx94GeTAcMbM+rl4n9eO8b+fjcRKooRFM8PoZAwPGS4FllzQHtCAyLLPwcqFOVMM0TQgjLOMzHOqsz7cEfTj5OL7bq7U98926kcHhXNlMg62SBV4pI9ckhOSYM0CScP5Ik8kxfr0Xq13q2Pn9EJq9hZI39gfX0DLEWkzA==</latexit>

= (tjfj)((tifi)
n(?D))

<latexit sha1_base64="igmoVZkNkpx6U+kiVw5tYWSV618="></latexit>

= (tjfj)(g(tifi))

<latexit sha1_base64="UmjwzhnDUEQy1keS95MXOiO05n4=">AAACHnicbZDLTgJBEEV78IXjC3XppiMxARdkxmB0Y0J04xITeSRAJj1NgQ09D7trTMiEf/AT/Aq3unJn3OrCf3EGSVSwVjfnVqWqrhtKodGyPozMwuLS8kp21Vxb39jcym3v1HUQKQ41HshANV2mQQofaihQQjNUwDxXQsMdXqR+4w6UFoF/jaMQOh7r+6InOMMEObnDM7NgtvUtj0InHoxpzxmYxUL/h4mUCbNYNJ1c3ipZk6Lzwp6KPJlW1cl9trsBjzzwkUumdcu2QuzETKHgEsZmO9IQMj5kfWgl0mce6E48+WlMDyLNMKAhKCoknUD4PREzT+uR5yadHsMbPeul8D+vFWHvtBMLP4wQfJ4uQiFhskhzJZKwgHaFAkSWXg5U+JQzxRBBCco4T2CUpJfmYc9+Py/qRyW7XDq+Kucr59NksmSP7JMCsckJqZBLUiU1wsk9eSRP5Nl4MF6MV+PtuzVjTGd2yZ8y3r8Aj6Cf3Q==</latexit>

= (tjfj)(tig(fi))

<latexit sha1_base64="YW7wTh0/x9zdU61xmwP4EYr05qM=">AAACHnicbVDLTgJBEJzFF64v1KOXicQEPJBdg9GLCdGLR0zkkQDZzA4NDsw+nOk1IRv+wU/wK7zqyZvxqgf/xV0kUcE6Vaq6013lhlJotKwPI7OwuLS8kl0119Y3Nrdy2zt1HUSKQ40HMlBNl2mQwocaCpTQDBUwz5XQcIcXqd+4A6VF4F/jKISOx/q+6AnOMJGc3OGZWTDb+pZHoRMPxrTnDMzijyLGtF/oOcIsFk0nl7dK1gR0nthTkidTVJ3cZ7sb8MgDH7lkWrdsK8ROzBQKLmFstiMNIeND1odWQn3mge7Ek0xjehBphgENQVEh6USE3xsx87QeeW4y6TG80bNeKv7ntSLsnXZi4YcRgs/TQygkTA5prkRSFtCuUIDI0s+BCp9yphgiKEEZ54kYJe2lfdiz6edJ/ahkl0vHV+V85XzaTJbskX1SIDY5IRVySaqkRji5J4/kiTwbD8aL8Wq8fY9mjOnOLvkD4/0LkdCf3Q==</latexit>

= (tjfj)(tif
n
i (?D))

<latexit sha1_base64="VmG9y390fj6/5+WDajkYBZHzTk4=">AAACJXicbZBNS8NAEIY39avGr6pHL4tFaC8lkYpeBFEPHitYFdoYNutUt91s4u5EkNDf4U/wV3jVkzcRPIh/xaQG/JzTy/POMDNvEEth0HFerdLY+MTkVHnanpmdm1+oLC4dmyjRHNo8kpE+DZgBKRS0UaCE01gDCwMJJ8FgL/dPrkEbEakjvInBC9mFEj3BGWbIr7jbds3umiuexH7aH9Ke37frX0TkRJypWjeI0N+363Xbr1SdhjMq+le4haiSolp+5a17HvEkBIVcMmM6rhOjlzKNgksY2t3EQMz4gF1AJ5OKhWC8dPTakK4lhmFEY9BUSDqC8H0iZaExN2GQdYYML81vL4f/eZ0Ee1teKlScICieL0IhYbTIcC2yzICeCw2ILL8cqFCUM80QQQvKOM9gkoWY5+H+/v6vOF5vuM3GxmGzurNbJFMmK2SV1IhLNskOOSAt0iac3JJ78kAerTvryXq2Xj5bS1Yxs0x+lPX+ASllosw=</latexit>

= tjfj(tif
n
i (?D))

<latexit sha1_base64="euYG5R0xt1nCl3xqxZEvdai+onY=">AAACInicbVDLSsNAFJ3UV42vqks3g0VoNyURRTeCqAuXClaFtobJeKvTTiZx5kYooX/hJ/gVbnXlTlwJ+i8mMYhWz+pwzr3ce44fSWHQcd6s0tj4xORUedqemZ2bX6gsLp2aMNYcmjyUoT73mQEpFDRRoITzSAMLfAlnfn8/889uQRsRqhMcRNAJ2JUSXcEZppJXaezYbXPD48hLekNqd71e7VsQQ9r1xIWqtf0QvQO7Xre9StVpODnoX+IWpEoKHHmVj/ZlyOMAFHLJjGm5ToSdhGkUXMLQbscGIsb77ApaKVUsANNJ8lxDuhYbhiGNQFMhaS7Cz42EBcYMAj+dDBhem1EvE//zWjF2tzuJUFGMoHh2CIWE/JDhWqSFAb0UGhBZ9jlQoShnmiGCFpRxnopx2mDWhzua/i85XW+4G43N443q7l7RTJmskFVSIy7ZIrvkkByRJuHkjjyQR/Jk3VvP1ov1+jVasoqdZfIL1vsnFiSiUw==</latexit>

= tj ti fj(f
n
i (?D))

<latexit sha1_base64="4vjiNKbDh/UMPKrX0PoA76hT+Sw=">AAACIXicbVDLSsNAFJ34rPEVdelmsAh1YUlE0Y0g6sKlgrVCW8NkeqvTTiZx5kYooV/hJ/gVbnXlTtyJ+C8mtYi2ntXhnHu595wglsKg675bY+MTk1PThRl7dm5+YdFZWr4wUaI5VHgkI30ZMANSKKigQAmXsQYWBhKqQeco96t3oI2I1Dl2Y2iE7FqJluAMM8l3NvfturnlSeyn7R794aJHW3671PLFlSrVgwj9Y3tjw/adolt2+6CjxBuQIhng1Hc+682IJyEo5JIZU/PcGBsp0yi4hJ5dTwzEjHfYNdQyqlgIppH2Y/XoemIYRjQGTYWkfRF+b6QsNKYbBtlkyPDGDHu5+J9XS7C110iFihMExfNDKCT0DxmuRdYX0KbQgMjyz4EKRTnTDBG0oIzzTEyyAvM+vOH0o+Riq+xtl3fOtosHh4NmCmSVrJES8cguOSAn5JRUCCf35JE8kWfrwXqxXq2379Exa7CzQv7A+vgC3N2iPw==</latexit>

= tkfk(f
n
k (?D))

<latexit sha1_base64="aP6ymKbCookAsUSeH0Vx4vtWUSc=">AAACF3icbVDLSsNAFJ3Ud3xVXboZLEK7KYlUdCMUdeFSwdpCW8NkeluHTiZx5kaQ0A/wE/wKt7pyJ25duvBfTGIX2npg4HDOudy5x4+kMOg4n1ZhZnZufmFxyV5eWV1bL25sXpkw1hwaPJShbvnMgBQKGihQQivSwAJfQtMfnmR+8w60EaG6xPsIugEbKNEXnGEqecXSkd0xtzyOvGQ4ojbte8Ny+q5VueOH6J3alYqdppyqk4NOE3dMSmSMc6/41emFPA5AIZfMmLbrRNhNmEbBJYzsTmwgYnzIBtBOqWIBmG6SHzOiu7FhGNIINBWS5iL8nkhYYMx94KfJgOGNmfQy8T+vHWP/sJsIFcUIimeLUEjIFxmuRdoS0J7QgMiynwMVinKmGSJoQRnnqRintWV9uJPXT5Orvapbq+5f1Er143Ezi2Sb7JAycckBqZMzck4ahJMH8kSeyYv1aL1ab9b7T7RgjWe2yB9YH98lMJ2X</latexit>

= tkf
n+1
k (?D)

<latexit sha1_base64="hCvL0gs3K05R/V5yzHXso+H/VqQ=">AAACFnicbVC7TsNAEDzzDOYVoKQ5JUIKQopsBIIGKQIKyiCRh5QE63zZwCnns7lbIyHLPZ/AV9BCRYdoaSn4F+yQAgJTjWZ2tTvjR1IYdJwPa2p6ZnZuvrBgLy4tr6wW19abJow1hwYPZajbPjMghYIGCpTQjjSwwJfQ8ocnud+6BW1EqC7wLoJewK6UGAjOMJO8YunI7pobHkdeMkypTQfe8DJRO25a6foheqf2tu0Vy07VGYH+Je6YlMkYda/42e2HPA5AIZfMmI7rRNhLmEbBJaR2NzYQMT5kV9DJqGIBmF4yypLSrdgwDGkEmgpJRyL83EhYYMxd4GeTAcNrM+nl4n9eJ8bBYS8RKooRFM8PoZAwOmS4FllJQPtCAyLLPwcqFOVMM0TQgjLOMzHOWsv7cCfT/yXN3aq7V90/3yvXjsfNFMgmKZEKcckBqZEzUicNwsk9eSRP5Nl6sF6sV+vte3TKGu9skF+w3r8Ar3GdYA==</latexit>

= tkh(fk)

<latexit sha1_base64="AvCeSUi2aUgeRARdOkhn1uZoWn8=">AAACCnicbVC7TsNAEDzzDOYVQKKhOREhhSayURA0SBE0lEEiDymxrPNlk5xyfnC3RopM/oCvoIWKDtHyExT8C3ZwAQlTjWZ2tbPjRVJotKxPY2FxaXlltbBmrm9sbm0Xd3abOowVhwYPZajaHtMgRQANFCihHSlgvieh5Y2uMr91D0qLMLjFcQSOzwaB6AvOMJXc4v6F2dV3PI7cZDShJh2W++7o2HSLJatiTUHniZ2TEslRd4tf3V7IYx8C5JJp3bGtCJ2EKRRcwsTsxhoixkdsAJ2UBswH7STT/BN6FGuGIY1AUSHpVITfGwnztR77XjrpMxzqWS8T//M6MfbPnUQEUYwQ8OwQCgnTQ5orkRYDtCcUILIsOVARUM4UQwQlKOM8FeO0qawPe/b7edI8qdjVyulNtVS7zJspkANySMrEJmekRq5JnTQIJw/kiTyTF+PReDXejPef0QUj39kjf2B8fAM5zJji</latexit>

by def of h

<latexit sha1_base64="g7fdRCEqoqpK1viieF6z/CAbQ3k=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGspEIg8psaLzZZOccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBrO7zO8+gjYiUg84j8EP2USJseAMU6k1HVZrbt3NQVeJV5AaKdAcVr8Go4jbEBRyyYzpe26MfsI0Ci5hURlYAzHjMzaBfkoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDh1Cx7mfif17c4vvEToWKLoHh2CIWE/JDhWqQNAB0JDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+SzkXdu6xftS5rjduimTI5IafknHjkmjTIPWmSNuEEyBN5Ji+OdV6dN+f9Z7TkFDvH5A+cj29wMZF5</latexit>

by def of
by def of g

<latexit sha1_base64="rPbfdRzrpqZiPIuAZPPo8IcJhNE=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9HVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzduopF4</latexit>

by ind. hyp (   continuous)g

<latexit sha1_base64="rPbfdRzrpqZiPIuAZPPo8IcJhNE=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9HVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzduopF4</latexit>

by def of g

<latexit sha1_base64="rPbfdRzrpqZiPIuAZPPo8IcJhNE=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9HVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzduopF4</latexit>

by def of lub in functional CPO
by continuity of fj

<latexit sha1_base64="m19nAIf8RuLFbCtWcifmpWBCNVM=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJRBkIeUWNH6sglHzg/drUFRlE+ghYoO0fI9FPwLtnEBCVONZna1s+NFShqy7U+rsLS8srpWXC9tbG5t75R391omjLXApghVqDseGFQywCZJUtiJNILvKWx748vUbz+gNjIMbmkSoevDKJBDKYAS6WbYv++XK3bVzsAXiZOTCsvR6Je/eoNQxD4GJBQY03XsiNwpaJJC4azUiw1GIMYwwm5CA/DRuNMs6owfxQYo5BFqLhXPRPy9MQXfmInvJZM+0J2Z91LxP68b0/DcncogigkDkR4iqTA7ZISWSQfIB1IjEaTJkcuAC9BAhFpyECIR46SUUtKHM//9ImmdVJ1a9fS6Vqlf5M0U2QE7ZMfMYWeszq5YgzWZYCP2xJ7Zi/VovVpv1vvPaMHKd/bZH1gf3/F0klQ=</latexit>

by switch lemma
by def of
by def of h

<latexit sha1_base64="g7fdRCEqoqpK1viieF6z/CAbQ3k=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGspEIg8psaLzZZOccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486JrKaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBrO7zO8+gjYiUg84j8EP2USJseAMU6k1HVZrbt3NQVeJV5AaKdAcVr8Go4jbEBRyyYzpe26MfsI0Ci5hURlYAzHjMzaBfkoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDh1Cx7mfif17c4vvEToWKLoHh2CIWE/JDhWqQNAB0JDYgsSw5UKMqZZoigBWWcp6JNK6mkfXjL36+SzkXdu6xftS5rjduimTI5IafknHjkmjTIPWmSNuEEyBN5Ji+OdV6dN+f9Z7TkFDvH5A+cj29wMZF5</latexit>

g , �f. fn(?D)

<latexit sha1_base64="z9NYfDc7l+5fva5udqXb9zfBH7g=">AAACF3icbVA9TwJBEN3DL8Qv1NJmIzHBhtwZjZZGLSwxESXhkMwtA27Y2zt350wM8Qf4E/wVtlrZGVtLC/+LC1Io+KqX995kZl6UKmnJ9z+93NT0zOxcfr6wsLi0vFJcXbuwSWYE1kSiElOPwKKSGmskSWE9NQhxpPAy6h0P/MtbNFYm+pzuUmzG0NWyIwWQk1rFUjckI0F3Fd7wULnBNvBOJeSdK10Oo4RaJ9su5Vf8IfgkCUakxEaotopfYTsRWYyahAJrG4GfUrMPhqRQeF8IM4spiB50seGohhhtsz985p5vZRYo4SkaLhUfivh7og+xtXdx5JIx0LUd9wbif14jo85Bsy91mhFqMVhEUuFwkRVGupaQt6VBIhhcjlxqLsAAERrJQQgnZq62gusjGP9+klzsVILdyt7ZbunwaNRMnm2wTVZmAdtnh+yUVVmNCfbAntgze/EevVfvzXv/iea80cw6+wPv4xtbfJ70</latexit>

h , �f. fn+1(?D)

<latexit sha1_base64="a7ur92FGWqzuo7N+XniHz52eJWM=">AAACG3icbVC7TsNAEDyHd3gFKGlORAgQUmQjEJQIKCiDRB5SHKL1ZZOccj6buzUSsvIJfAJfQQsVHaKloOBfcEIKXlONZna0uxPESlpy3XcnNzE5NT0zO5efX1hcWi6srFZtlBiBFRGpyNQDsKikxgpJUliPDUIYKKwF/dOhX7tBY2WkL+k2xmYIXS07UgBlUquw1fPJSNBdhdfcV1mwDbxT8nnnKtW73mDbDyJqne20CkW35I7A/xJvTIpsjHKr8OG3I5GEqEkosLbhuTE1UzAkhcJB3k8sxiD60MVGRjWEaJvp6KEB30wsUMRjNFwqPhLxeyKF0NrbMMgmQ6Ce/e0Nxf+8RkKdo2YqdZwQajFcRFLhaJEVRmZNIW9Lg0QwvBy51FyAASI0koMQmZhk1eWzPrzf3/8l1b2St186uNgvHp+Mm5ll62yDbTOPHbJjds7KrMIEu2MP7JE9OffOs/PivH6N5pxxZo39gPP2CThnoHE=</latexit>

8n. �f. fn(?D)

<latexit sha1_base64="XhCIXOSdZKVoqnKiQ6gx8LBDigU=">AAACGHicbVC7TsNAEDzzDOFloKQ5EZCgiWwUBCUCCsogkYAUh2h9WcMp57N1t0ZCUX6AT+AraKGiQ7R0FPwLdkgBhKlGMzva3QlTJS153oczMTk1PTNbmivPLywuLbsrq02bZEZgQyQqMZchWFRSY4MkKbxMDUIcKrwIe8eFf3GLxspEn9Ndiu0YrrWMpADKpY67GUSJAaW4rgY8UHmwCzzKeXSlt4Mwoc7JTrnjVryqNwQfJ/6IVNgI9Y77GXQTkcWoSSiwtuV7KbX7YEgKhYNykFlMQfTgGls51RCjbfeH3wz4VmaBEp6i4VLxoYg/E32Irb2Lw3wyBrqxf71C/M9rZRQdtPtSpxmhFsUikgqHi6wwMq8JeVcaJILicuRScwEGiNBIDkLkYpb3VvTh//1+nDR3q36tundWqxwejZopsXW2wbaZz/bZITtlddZggt2zR/bEnp0H58V5dd6+RyecUWaN/YLz/gWi/p5y</latexit>

(continue)

<latexit sha1_base64="imjQImzzJ37XEl6SHr9opy7OMiU=">AAACFHicbVBNS8NAFNz4WetX1aOXxSJUhJKIqMeiF48VbC20UV62r7q42cTdF6GE/g296v/wJl69+zf8BSa1B9s6p2HmPWaYIFbSkut+OTOzc/MLi4Wl4vLK6tp6aWOzaaPECGyISEWmFYBFJTU2SJLCVmwQwkDhVXB/lvtXj2isjPQl9WP0Q7jVsicFUCb5lY7oRrR3nep9b3BTKrtVdwg+TbwRKbMR6jel7043EkmImoQCa9ueG5OfgiEpFA6KncRiDOIebrGdUQ0hWj8dlh7w3cQCRTxGw6XiQxH/fqQQWtsPg+wyBLqzk14u/ue1E+qd+KnUcUKoRR5EUuEwyAojszWQd6VBIsibI5eaCzBAhEZyECITk2yesUBLIZi+6eYjeZOTTJPmQdU7qnoXh+Xa6WiuAttmO6zCPHbMauyc1VmDCfbAntkLe3WenDfn3fn4PZ1xRj9bbAzO5w9gaJ9f</latexit>

(·)n+1

<latexit sha1_base64="imjQImzzJ37XEl6SHr9opy7OMiU=">AAACFHicbVBNS8NAFNz4WetX1aOXxSJUhJKIqMeiF48VbC20UV62r7q42cTdF6GE/g296v/wJl69+zf8BSa1B9s6p2HmPWaYIFbSkut+OTOzc/MLi4Wl4vLK6tp6aWOzaaPECGyISEWmFYBFJTU2SJLCVmwQwkDhVXB/lvtXj2isjPQl9WP0Q7jVsicFUCb5lY7oRrR3nep9b3BTKrtVdwg+TbwRKbMR6jel7043EkmImoQCa9ueG5OfgiEpFA6KncRiDOIebrGdUQ0hWj8dlh7w3cQCRTxGw6XiQxH/fqQQWtsPg+wyBLqzk14u/ue1E+qd+KnUcUKoRR5EUuEwyAojszWQd6VBIsibI5eaCzBAhEZyECITk2yesUBLIZi+6eYjeZOTTJPmQdU7qnoXh+Xa6WiuAttmO6zCPHbMauyc1VmDCfbAntkLe3WenDfn3fn4PZ1xRj9bbAzO5w9gaJ9f</latexit>

(·)n+1
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Fix: recap

(D,vD)

<latexit sha1_base64="Live4Qx2Oe5eCgXv2++U5D8PP9E=">AAACBXicbVC7TgJBFJ3FF+Jr0dJmIjHBxJBdg9GSKIUlJvJIgGxmhwtOmJ1dZu5qyIbar7DVys7Y+h0W/osLUih6qpNz7s099/iRFAYd58PKLC2vrK5l13Mbm1vbO3Z+t2HCWHOo81CGuuUzA1IoqKNACa1IAwt8CU1/eDn1m3egjQjVDY4j6AZsoERfcIap5Nn5YvW4Y0Ym9g0gjLzqkWcXnJIzA/1L3DkpkDlqnv3Z6YU8DkAhl8yYtutE2E2YRsElTHKd2EDE+JANoJ1SxQIw3WQWfUIPY8MwpBFoKiSdifBzI2GBMePATycDhrdm0ZuK/3ntGPvn3USoKEZQfHoIhYTZIcO1SDsB2hMaENk0OVChKGeaIYIWlHGeinFaUi7tw138/i9pnJTccun0ulyoXMybyZJ9ckCKxCVnpEKuSI3UCSf35JE8kWfrwXqxXq2379GMNd/ZI79gvX8BOg+X8g==</latexit>

CPO?

<latexit sha1_base64="0eVAP1pPVndRR0pRSRwXSlriv/A=">AAAB/HicbVC7TsNAEDyHVwivACXNiQSJKrIRCMqINHQEiTxEYkXnyyaccj5bd2ukyApfQQsVHaLlXyj4F2zjAhKmGs3samfHC6UwaNufVmFpeWV1rbhe2tjc2t4p7+61TRBpDi0eyEB3PWZACgUtFCihG2pgvieh400aqd95AG1EoG5xGoLrs7ESI8EZJtJdo3ldHfS9AKuDcsWu2RnoInFyUiE5moPyV38Y8MgHhVwyY3qOHaIbM42CS5iV+pGBkPEJG0MvoYr5YNw4SzyjR5FhGNAQNBWSZiL83oiZb8zU95JJn+G9mfdS8T+vF+Howo2FCiMExdNDKCRkhwzXIqkC6FBoQGRpcqBCUc40QwQtKOM8EaOkm1LShzP//SJpn9Sc09rZzUmlfpk3UyQH5JAcE4eckzq5Ik3SIpwo8kSeyYv1aL1ab9b7z2jBynf2yR9YH98Wl5ST</latexit>

fix : [D ! D] ! D

<latexit sha1_base64="ypM4x2NvuFL4XEpsdGfDTqyZhP0=">AAACDnicbVC7TsNAEDyHVwgvAx00JyIkqshGQSCqCFJQBok8pNiKzpdNOOX80N0aEVmR+AS+ghYqOkTLL1DwL9gmBSRssRrN7Gp2x4uk0GhZn0ZhYXFpeaW4Wlpb39jcMrd3WjqMFYcmD2WoOh7TIEUATRQooRMpYL4noe2NLjO9fQdKizC4wXEErs+GgRgIzjCleuae4zO8FZgMxP3kvFt3MKR1N+89s2xVrLzoPLCnoEym1eiZX04/5LEPAXLJtO7aVoRuwhQKLmFScmINEeMjNoRuCgPmg3aT/IcJPYw1S10jUFRImpPweyNhvtZj30sns4v1rJaR/2ndGAdnbiKCKEYIeGaEQkJupLkSaThA+0IBIssuByoCypliiKAEZZynZJymVUrzsGe/nwet44pdrZxcV8u1i2kyRbJPDsgRsckpqZEr0iBNwskDeSLP5MV4NF6NN+P9Z7RgTHd2yZ8yPr4BZPSb2g==</latexit>

fix , �f.
G

n2N
fn(?D)

<latexit sha1_base64="+HGF/T5SXAConwLc7njSpgFBSkk="></latexit>

fix 2 [[D ! D] ! D]

<latexit sha1_base64="yeAgjsp7fE1Ep9SA4YH2VJ3G5b0=">AAACEnicbVA9S8RAEN347fl1ainI4iFYHYkoWopaWCp4H5CEY7M3p4ObTdidiBKu8yf4K2y1shNb/4CF/8Xk7go9nWJ4vDfDm3lRqtCS6346E5NT0zOzc/OVhcWl5ZXq6lrTJpmR0JCJSkw7EhYUamgQkoJ2akDEkYJWdHNS6q1bMBYTfUn3KYSxuNLYQymooDrVzSAWdI2U9/CuH6D2/dOAEn4aDnunWnPr7qD4X+CNQI2N6rxT/Qq6icxi0CSVsNb33JTCXBhCqaBfCTILqZA34gr8AmoRgw3zwR99vp1ZUdimYDgqPiDh50YuYmvv46iYLK+241pJ/qf5GfUOwxx1mhFoWRoRKhgYWWmwCAh4Fw0QifJy4Ki5FEYQgUEupCzIrEisUuThjX//FzR3695eff9ir3Z0PEpmjm2wLbbDPHbAjtgZO2cNJtkDe2LP7MV5dF6dN+d9ODrhjHbW2a9yPr4Byvydsw==</latexit>
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Curry
(D,vD)

<latexit sha1_base64="Live4Qx2Oe5eCgXv2++U5D8PP9E=">AAACBXicbVC7TgJBFJ3FF+Jr0dJmIjHBxJBdg9GSKIUlJvJIgGxmhwtOmJ1dZu5qyIbar7DVys7Y+h0W/osLUih6qpNz7s099/iRFAYd58PKLC2vrK5l13Mbm1vbO3Z+t2HCWHOo81CGuuUzA1IoqKNACa1IAwt8CU1/eDn1m3egjQjVDY4j6AZsoERfcIap5Nn5YvW4Y0Ym9g0gjLzqkWcXnJIzA/1L3DkpkDlqnv3Z6YU8DkAhl8yYtutE2E2YRsElTHKd2EDE+JANoJ1SxQIw3WQWfUIPY8MwpBFoKiSdifBzI2GBMePATycDhrdm0ZuK/3ntGPvn3USoKEZQfHoIhYTZIcO1SDsB2hMaENk0OVChKGeaIYIWlHGeinFaUi7tw138/i9pnJTccun0ulyoXMybyZJ9ckCKxCVnpEKuSI3UCSf35JE8kWfrwXqxXq2379GMNd/ZI79gvX8BOg+X8g==</latexit>

CPO(E,vE)

<latexit sha1_base64="Lk6hMY8ufjdwUK1TeoiuIJLy+28=">AAACBXicbVDLSgNBEJyNrxhfGz16GQxCBAm7EtFjUAIeI5gHJGGZnXTikNnZzUyvEpac/QqvevImXv0OD/6Lm5iDRutUVHXT1eVHUhh0nA8rs7S8srqWXc9tbG5t79j53YYJY82hzkMZ6pbPDEihoI4CJbQiDSzwJTT94eXUb96BNiJUNziOoBuwgRJ9wRmmkmfni9XjjhmZ2DeAMPKqR55dcErODPQvceekQOaoefZnpxfyOACFXDJj2q4TYTdhGgWXMMl1YgMR40M2gHZKFQvAdJNZ9Ak9jA3DkEagqZB0JsLPjYQFxowDP50MGN6aRW8q/ue1Y+yfdxOhohhB8ekhFBJmhwzXIu0EaE9oQGTT5ECFopxphghaUMZ5KsZpSbm0D3fx+7+kcVJyy6XT63KhcjFvJkv2yQEpEpeckQq5IjVSJ5zck0fyRJ6tB+vFerXevkcz1nxnj/yC9f4FPT2X9A==</latexit>

(F,vF )

<latexit sha1_base64="LfDsQKXrgeE3V/mJ3lrXV4RpabM=">AAACBXicbVDLSgNBEJyNrxhfGz16GQxCBAm7EtFjUAgeI5gHJGGZnXTikNnZzUyvEpac/QqvevImXv0OD/6Lm5iDRutUVHXT1eVHUhh0nA8rs7S8srqWXc9tbG5t79j53YYJY82hzkMZ6pbPDEihoI4CJbQiDSzwJTT94eXUb96BNiJUNziOoBuwgRJ9wRmmkmfni9XjjhmZ2DeAMPKqR55dcErODPQvceekQOaoefZnpxfyOACFXDJj2q4TYTdhGgWXMMl1YgMR40M2gHZKFQvAdJNZ9Ak9jA3DkEagqZB0JsLPjYQFxowDP50MGN6aRW8q/ue1Y+yfdxOhohhB8ekhFBJmhwzXIu0EaE9oQGTT5ECFopxphghaUMZ5KsZpSbm0D3fx+7+kcVJyy6XT63KhcjFvJkv2yQEpEpeckQq5IjVSJ5zck0fyRJ6tB+vFerXevkcz1nxnj/yC9f4FQGuX9g==</latexit>

curry : (D ⇥ E ! F ) ! D ! E ! F

<latexit sha1_base64="Rh0hrXg51e4bR8q15TN2txgBHAc=">AAACJXicbVDLSgNBEJz1bXytevQyGIR4CbuiKJ5Ek+AxgtFAdgmzk04cnH0w0yuEJd/hJ/gVXvXkTQQP4q84u+ag0T70FNXd1FQFiRQaHefdmpqemZ2bX1gsLS2vrK7Z6xtXOk4VhxaPZazaAdMgRQQtFCihnShgYSDhOrg9y+fXd6C0iKNLHCbgh2wQib7gDA3VtV0vZHgjMOOpUsPRcaXmoQhB07qHMW3s0vypFb1e9EbXLjtVpyj6F7hjUCbjanbtD68X8zSECLlkWndcJ0E/YwoFlzAqeamGhPFbNoCOgREz8n5WWBvRnVQzo5qAokLSgoSfFxkLtR6GgdnMjejJWU7+N+uk2D/yMxElKULEcyEUEgohzZUwmQHtCQWILP85UBFRzhRDBCUo49yQqQmxZPJwJ93/BVd7VXe/enCxXz45HSezQLbINqkQlxySE3JOmqRFOLknj+SJPFsP1ov1ar19r05Z45tN8quszy/8tqPV</latexit>

curry f d e , f(d, e)

<latexit sha1_base64="5j3jiD0/yVUToieNzXC1XF+uiEM=">AAACGnicbVA9SwNBEN2LXzF+RS1tFoMSQcKdKFqKNpYRjApJCHObSVyyt3fuzgnhSH6BP8FfYauVndjaWPhfvIspNPqqx3szzJvnR0pact0PJzc1PTM7l58vLCwuLa8UV9cubRgbgTURqtBc+2BRSY01kqTwOjIIga/wyu+dZv7VHRorQ31B/QibAXS17EgBlEqt4nYjALqRlIjYmP5g2Bm2h8gbZCTorsJb3im3d3GnVSy5FXcE/pd4Y1JiY1Rbxc9GOxRxgJqEAmvrnhtRMwFDUigcFBqxxQhED7pYT6mGAG0zGf0z4FuxBQp5hIZLxUci/txIILC2H/jpZJbeTnqZ+J9Xj6lz1EykjmJCLbJDJBWODllhZFoU8rY0SARZcuRScwEGiNBIDkKkYpw2V0j78Ca//0su9yrefuXgfL90fDJuJs822CYrM48dsmN2xqqsxgS7Z4/siT07D86L8+q8fY/mnPHOOvsF5/0L1hChfA==</latexit>

f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

continuous )

<latexit sha1_base64="U/cGJXm9nVrm+DGa9oUkW+rj1TU=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCQHIXPLABv29i67cxpyIf4KW63sjK2/xcL/4oEUCr7q5b2ZzJsXxEpact1PJ7e0vLK6ll8vbGxube8Ud/fqNkqMwJqIVGSaAVhUUmONJClsxgYhDBQ2guHVxG/co7Ey0nc0irEdQl/LnhRAmeS3bmV/QGBM9NApltyyOwVfJN6MlNgM1U7xq9WNRBKiJqHAWt9zY2qnYEgKheNCK7EYgxhCH/2MagjRttNp5DE/SixQxGM0XCo+FfH3RgqhtaMwyCZDoIGd9ybif56fUO+inUodJ4RaTA6RVDg9ZIWRWRfIu9IgEUySI5eaCzBAhEZyECITk6ycQtaHN//9IqmflL3T8tnNaalyOWsmzw7YITtmHjtnFXbNqqzGBIvYE3tmL86j8+q8Oe8/ozlntrPP/sD5+AZhAJX6</latexit>

curry(f)

<latexit sha1_base64="vFFx5D5q55m7Rh8uDrXzKMvDNFk=">AAACBXicbVC7TsNAEDyHVwivBEqaExFSaCIbBUEZQUMZJPKQEis6XzbhlPNDd3ugyErNV9BCRYdo+Q4K/gXbuICEqUYzu9rZ8SIpNNr2p1VYWV1b3yhulra2d3b3ypX9jg6N4tDmoQxVz2MapAigjQIl9CIFzPckdL3pVep370FpEQa3OIvA9dkkEGPBGSbSsFwZ+AzvBMbcKDWb18Ynw3LVrtsZ6DJxclIlOVrD8tdgFHLjQ4BcMq37jh2hGzOFgkuYlwZGQ8T4lE2gn9CA+aDdOIs+p8dGMwxpBIoKSTMRfm/EzNd65nvJZBpUL3qp+J/XNzi+cGMRRAYh4OkhFBKyQ5orkXQCdCQUILI0OVARUM4UQwQlKOM8EU1SUinpw1n8fpl0TutOo35206g2L/NmiuSQHJEaccg5aZJr0iJtwskDeSLP5MV6tF6tN+v9Z7Rg5TsH5A+sj29hApip</latexit>

continuous
(try to prove on your own)

TH.
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Uncurry
(D,vD)

<latexit sha1_base64="Live4Qx2Oe5eCgXv2++U5D8PP9E=">AAACBXicbVC7TgJBFJ3FF+Jr0dJmIjHBxJBdg9GSKIUlJvJIgGxmhwtOmJ1dZu5qyIbar7DVys7Y+h0W/osLUih6qpNz7s099/iRFAYd58PKLC2vrK5l13Mbm1vbO3Z+t2HCWHOo81CGuuUzA1IoqKNACa1IAwt8CU1/eDn1m3egjQjVDY4j6AZsoERfcIap5Nn5YvW4Y0Ym9g0gjLzqkWcXnJIzA/1L3DkpkDlqnv3Z6YU8DkAhl8yYtutE2E2YRsElTHKd2EDE+JANoJ1SxQIw3WQWfUIPY8MwpBFoKiSdifBzI2GBMePATycDhrdm0ZuK/3ntGPvn3USoKEZQfHoIhYTZIcO1SDsB2hMaENk0OVChKGeaIYIWlHGeinFaUi7tw138/i9pnJTccun0ulyoXMybyZJ9ckCKxCVnpEKuSI3UCSf35JE8kWfrwXqxXq2379GMNd/ZI79gvX8BOg+X8g==</latexit>

CPO(E,vE)

<latexit sha1_base64="Lk6hMY8ufjdwUK1TeoiuIJLy+28=">AAACBXicbVDLSgNBEJyNrxhfGz16GQxCBAm7EtFjUAIeI5gHJGGZnXTikNnZzUyvEpac/QqvevImXv0OD/6Lm5iDRutUVHXT1eVHUhh0nA8rs7S8srqWXc9tbG5t79j53YYJY82hzkMZ6pbPDEihoI4CJbQiDSzwJTT94eXUb96BNiJUNziOoBuwgRJ9wRmmkmfni9XjjhmZ2DeAMPKqR55dcErODPQvceekQOaoefZnpxfyOACFXDJj2q4TYTdhGgWXMMl1YgMR40M2gHZKFQvAdJNZ9Ak9jA3DkEagqZB0JsLPjYQFxowDP50MGN6aRW8q/ue1Y+yfdxOhohhB8ekhFBJmhwzXIu0EaE9oQGTT5ECFopxphghaUMZ5KsZpSbm0D3fx+7+kcVJyy6XT63KhcjFvJkv2yQEpEpeckQq5IjVSJ5zck0fyRJ6tB+vFerXevkcz1nxnj/yC9f4FPT2X9A==</latexit>

(F,vF )

<latexit sha1_base64="LfDsQKXrgeE3V/mJ3lrXV4RpabM=">AAACBXicbVDLSgNBEJyNrxhfGz16GQxCBAm7EtFjUAgeI5gHJGGZnXTikNnZzUyvEpac/QqvevImXv0OD/6Lm5iDRutUVHXT1eVHUhh0nA8rs7S8srqWXc9tbG5t79j53YYJY82hzkMZ6pbPDEihoI4CJbQiDSzwJTT94eXUb96BNiJUNziOoBuwgRJ9wRmmkmfni9XjjhmZ2DeAMPKqR55dcErODPQvceekQOaoefZnpxfyOACFXDJj2q4TYTdhGgWXMMl1YgMR40M2gHZKFQvAdJNZ9Ak9jA3DkEagqZB0JsLPjYQFxowDP50MGN6aRW8q/ue1Y+yfdxOhohhB8ekhFBJmhwzXIu0EaE9oQGTT5ECFopxphghaUMZ5KsZpSbm0D3fx+7+kcVJyy6XT63KhcjFvJkv2yQEpEpeckQq5IjVSJ5zck0fyRJ6tB+vFerXevkcz1nxnj/yC9f4FQGuX9g==</latexit>

f

<latexit sha1_base64="H7mM6ob8NDgJ0va0bQzoeEJeSbg=">AAAB83icbVC7TsNAEDyHVwivACXNiQiJKrJREJQRNJSJRB5SYkXnyyaccj5bd3tIkZUvoIWKDtHyQRT8C7ZxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD4+6JrKaQ4dHMtL9gBmQQkEHBUroxxpYGEjoBbPbzO89gjYiUvc4j8EP2VSJieAMU6k9GVVrbt3NQVeJV5AaKdAaVb+G44jbEBRyyYwZeG6MfsI0Ci5hURlaAzHjMzaFQUoVC8H4SR50Qc+sYRjRGDQVkuYi/N5IWGjMPAzSyZDhg1n2MvE/b2Bxcu0nQsUWQfHsEAoJ+SHDtUgbADoWGhBZlhyoUJQzzRBBC8o4T0WbVlJJ+/CWv18l3Yu616hfthu15k3RTJmckFNyTjxyRZrkjrRIh3AC5Ik8kxfHOq/Om/P+M1pyip1j8gfOxzdtE5F3</latexit>

continuous )

<latexit sha1_base64="U/cGJXm9nVrm+DGa9oUkW+rj1TU=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCQHIXPLABv29i67cxpyIf4KW63sjK2/xcL/4oEUCr7q5b2ZzJsXxEpact1PJ7e0vLK6ll8vbGxube8Ud/fqNkqMwJqIVGSaAVhUUmONJClsxgYhDBQ2guHVxG/co7Ey0nc0irEdQl/LnhRAmeS3bmV/QGBM9NApltyyOwVfJN6MlNgM1U7xq9WNRBKiJqHAWt9zY2qnYEgKheNCK7EYgxhCH/2MagjRttNp5DE/SixQxGM0XCo+FfH3RgqhtaMwyCZDoIGd9ybif56fUO+inUodJ4RaTA6RVDg9ZIWRWRfIu9IgEUySI5eaCzBAhEZyECITk6ycQtaHN//9IqmflL3T8tnNaalyOWsmzw7YITtmHjtnFXbNqqzGBIvYE3tmL86j8+q8Oe8/ozlntrPP/sD5+AZhAJX6</latexit>

continuous

uncurry : (D ! E ! F ) ! (D ⇥ E) ! F

<latexit sha1_base64="eLGK5+osvQ3FIUxKJEheTBvW8po="></latexit>

uncurry f (d, e) , f d e

<latexit sha1_base64="k3KIHq9jsIPPA/kh7bSTBNJhFwQ=">AAACHXicbVDLSgNBEJz1bXxFPXoZDIKChF2J6FH04jGCiUISQu+kEwdnZ9eZHiEsyS/4CX6FVz15E6/iwX9xN+bgq05FVTfdVWGipCXff/cmJqemZ2bn5gsLi0vLK8XVtbqNnRFYE7GKzWUIFpXUWCNJCi8TgxCFCi/C65Pcv7hFY2Wsz6mfYCuCnpZdKYAyqV3caUZAV5JSp4Uzpj8YdofbnV3c4U0yEnRP4Q3vDjtDbBdLftkfgf8lwZiU2BjVdvGj2YmFi1CTUGBtI/ATaqVgSAqFg0LTWUxAXEMPGxnVEKFtpaNIA77lLFDMEzRcKj4S8ftGCpG1/SjMJvMA9reXi/95DUfdw1YqdeIItcgPkVQ4OmSFkVlXyDvSIBHknyOXmgswQIRGchAiE11WXiHrI/id/i+p75WDSnn/rFI6Oh43M8c22CbbZgE7YEfslFVZjQl2xx7YI3vy7r1n78V7/Rqd8MY76+wHvLdPkfOi+w==</latexit>

uncurry(f)

<latexit sha1_base64="qCuLhdoK1HAvmLaifKnoyRuXY8g=">AAACB3icbVC7TsNAEDzzDOEVSElzIkIKTWSjICgjaCiDRB5SEkXnyyaccj5bd3tIkZUP4CtooaJDtHwGBf+CbVxAwlSjmV3t7PiRFAZd99NZWV1b39gsbBW3d3b39ksHh20TWs2hxUMZ6q7PDEihoIUCJXQjDSzwJXT86XXqdx5AGxGqO5xFMAjYRImx4AwTaVgq9wOG9wJjq7jVejavjk+HpYpbczPQZeLlpEJyNIelr/4o5DYAhVwyY3qeG+EgZhoFlzAv9q2BiPEpm0AvoYoFYAZxFn5OT6xhGNIINBWSZiL83ohZYMws8JPJNKpZ9FLxP69ncXw5iIWKLILi6SEUErJDhmuRtAJ0JDQgsjQ5UKEoZ5ohghaUcZ6INqmpmPThLX6/TNpnNa9eO7+tVxpXeTMFckSOSZV45II0yA1pkhbhZEaeyDN5cR6dV+fNef8ZXXHynTL5A+fjGxx3maA=</latexit>

uncurry

<latexit sha1_base64="pk3Vcu3Qc9tTSsTLE8St3pnt01w=">AAACBHicbVC7TsNAEDyHVwgvAyXNiQiJKrJREJQRNJRBIiFSEkXnyyaccj5bd3uRIistX0ELFR2i5T8o+Bds4wISphrN7GpnJ4ilMOh5n05pZXVtfaO8Wdna3tndc/cP2iaymkOLRzLSnYAZkEJBCwVK6MQaWBhIuA8m15l/PwVtRKTucBZDP2RjJUaCM0ylgev2QoYPAhOruNV6Nh+4Va/m5aDLxC9IlRRoDtyv3jDiNgSFXDJjur4XYz9hGgWXMK/0rIGY8QkbQzelioVg+kmefE5PrGEY0Rg0FZLmIvzeSFhozCwM0sksp1n0MvE/r2txdNlPhIotguLZIRQS8kOGa5FWAnQoNCCyLDlQoShnmiGCFpRxnoo27aiS9uEvfr9M2mc1v147v61XG1dFM2VyRI7JKfHJBWmQG9IkLcLJlDyRZ/LiPDqvzpvz/jNacoqdQ/IHzsc3egeYyw==</latexit>

is the inverse of curry

<latexit sha1_base64="leKMB7A/rhpT5u6ag1YchavhMy4=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsogkYeUmOh82YRTzmfrbg8pstLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ2glgKg6776ZSWlldW18rrlY3Nre2d6u5e20RWc2jxSEa6GzADUihooUAJ3VgDCwMJnWBylfmdB9BGROoWpzH4IRsrMRKcYSrd9UOG9wITbrWezgbVmlt3c9BF4hWkRgo0B9Wv/jDiNgSFXDJjep4bo58wjYJLmFX61kDM+ISNoZdSxUIwfpKnntEjaxhGNAZNhaS5CL83EhYaMw2DdDJLaea9TPzP61kcXfiJULFFUDw7hEJCfshwLdI6gA6FBkSWJQcqFOVMM0TQgjLOU9Gm/VTSPrz57xdJ+6TundbPbk5rjcuimTI5IIfkmHjknDTINWmSFuFEkyfyTF6cR+fVeXPef0ZLTrGzT/7A+fgGSFyXow==</latexit>

TH.
(try to prove on your own)

TH.
(try to prove on your own)
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Disjoint Union
D = (D,vD)

<latexit sha1_base64="dI1LRzrLMQslziRrBwDGCDwqjco=">AAACE3icbVDLSgNBEJz1GeMr6tGDg0GIIGFXFL0IQXPwGMFEIRtC76TVIbMPZ3qFsOToJ/gVXvXkTbz6AR78F3fjHjRap6Kqm64uL1LSkG1/WBOTU9Mzs4W54vzC4tJyaWW1ZcJYC2yKUIX60gODSgbYJEkKLyON4HsKL7z+SeZf3KE2MgzOaRBhx4frQF5JAZRK3dKG6wPdCFBJfciPeKW+45pbE3sGCW+79e1uqWxX7RH4X+LkpMxyNLqlT7cXitjHgIQCY9qOHVEnAU1SKBwW3dhgBKIP19hOaQA+mk4yemTIt2IDFPIINZeKj0T8uZGAb8zA99LJLLYZ9zLxP68d09VhJ5FBFBMGIjtEUuHokBFapg0h70mNRJAlRy4DLkADEWrJQYhUjNPKimkfzvj3f0lrt+rsVffP9sq147yZAltnm6zCHHbAauyUNViTCXbPHtkTe7YerBfr1Xr7Hp2w8p019gvW+xdsFJ1t</latexit>

E = (E,vE)

<latexit sha1_base64="Ej0Sfe2hOjqMo/KdWiKwNXU57z0=">AAACE3icbVDLSgNBEJz1GeMr6tGDg0GIIGFXFL0IQQl4jGCikA2hd9LqkNmHM71CWHL0E/wKr3ryJl79AA/+i7txDxqtU1HVTVeXFylpyLY/rInJqemZ2cJccX5hcWm5tLLaMmGsBTZFqEJ96YFBJQNskiSFl5FG8D2FF17/JPMv7lAbGQbnNIiw48N1IK+kAEqlbmnD9YFuBKikPuRHvFLfcc2tiT2DhLfd+na3VLar9gj8L3FyUmY5Gt3Sp9sLRexjQEKBMW3HjqiTgCYpFA6LbmwwAtGHa2ynNAAfTScZPTLkW7EBCnmEmkvFRyL+3EjAN2bge+lkFtuMe5n4n9eO6eqwk8ggigkDkR0iqXB0yAgt04aQ96RGIsiSI5cBF6CBCLXkIEQqxmllxbQPZ/z7v6S1W3X2qvtne+Xacd5Mga2zTVZhDjtgNXbKGqzJBLtnj+yJPVsP1ov1ar19j05Y+c4a+wXr/Qtw5p1w</latexit>

CPO?

<latexit sha1_base64="Pv2xuv3Epr8ZwLd9FIQHwXjZZSg=">AAACEXicbVBLTgJBFOzBH+IPdemmI5i4IjNEo0siG3diIp8IhLxpHtihp2fS/caEEE6hW72HO+PWE3gNT+CALASsVaXqvVSl/EhJS6775aRWVtfWN9Kbma3tnd297P5BzYaxEVgVoQpNwweLSmqskiSFjcggBL7Cuj8oT/z6IxorQ31HwwjbAfS17EkBlEj35cpNvtPyQ8p3sjm34E7Bl4k3Izk2Q6WT/W51QxEHqEkosLbpuRG1R2BICoXjTCu2GIEYQB+bCdUQoG2Ppo3H/CS2QCGP0HCp+FTEvx8jCKwdBn5yGQA92EVvIv7nNWPqXbZHUkcxoRaTIJIKp0FWGJlMgbwrDRLBpDlyqbkAA0RoJAchEjFOtpkLtBSAGZruOBnJW5xkmdSKBe+scH5bzJWuZnOl2RE7ZqfMYxesxK5ZhVWZYJo9sxf26jw5b8678/F7mnJmP4dsDs7nD8HbnfQ=</latexit>

)

<latexit sha1_base64="U/cGJXm9nVrm+DGa9oUkW+rj1TU=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCQHIXPLABv29i67cxpyIf4KW63sjK2/xcL/4oEUCr7q5b2ZzJsXxEpact1PJ7e0vLK6ll8vbGxube8Ud/fqNkqMwJqIVGSaAVhUUmONJClsxgYhDBQ2guHVxG/co7Ey0nc0irEdQl/LnhRAmeS3bmV/QGBM9NApltyyOwVfJN6MlNgM1U7xq9WNRBKiJqHAWt9zY2qnYEgKheNCK7EYgxhCH/2MagjRttNp5DE/SixQxGM0XCo+FfH3RgqhtaMwyCZDoIGd9ybif56fUO+inUodJ4RaTA6RVDg9ZIWRWRfIu9IgEUySI5eaCzBAhEZyECITk6ycQtaHN//9IqmflL3T8tnNaalyOWsmzw7YITtmHjtnFXbNqqzGBIvYE3tmL86j8+q8Oe8/ozlntrPP/sD5+AZhAJX6</latexit>

how to order elements?

is there a bottom element?

is it a complete order?

<latexit sha1_base64="me2QtMctGmC2T1ic3GkY0LsO018="></latexit>

D + E = ( D ] E , vD]E )

<latexit sha1_base64="s5PIsApzTyFa84ODTYO0mTtu0W8="></latexit>

D ] E , {(0, d) | d 2 D} [ {(1, e) | e 2 E}

how to define (continuous) injections?
<latexit sha1_base64="2MpSK7+DGgyqPCUTxkK0vo5ohLM=">AAACCnicbVDLSgNBEJyNrxhfUcGLl8EgeAq7IiqegkbwGME8IBtC76QTh8w+mOkRQswf+BVe9eRNvPoTHvwXNzEHjdapqOqmuitIlDTkuh9OZm5+YXEpu5xbWV1b38hvbtVMbLXAqohVrBsBGFQywipJUthINEIYKKwH/YuxX79DbWQc3dAgwVYIvUh2pQBKpXZ+x5cxQbt8VvYp5mXfJsoaftnOF9yiOwH/S7wpKbApKu38p9+JhQ0xIqHAmKbnJtQagiYpFI5yvjWYgOhDD5spjSBE0xpO7h/xfWsgTU9Qc6n4RMSfG0MIjRmEQToZAt2aWW8s/uc1LXVPW0MZJZYwEuMgkgonQUZomRaDvCM1EsH4cuQy4gI0EKGWHIRIRZs2lUv78Ga//0tqh0XvuOhdHxVK59NmsmyX7bED5rETVmJXrMKqTLB79sie2LPz4Lw4r87b92jGme5ss19w3r8AxDCZ2Q==</latexit>

◆D : D ! D ] E
<latexit sha1_base64="1VL0i34l5Ez7tn6Spvx5ukHgYhs=">AAACCnicbVDLSgNBEJyNrxhfUcGLl8EgeAq7IiqeghrwGME8IBtC76QTh8w+mOkRQswf+BVe9eRNvPoTHvwXNzEHjdapqOqmuitIlDTkuh9OZm5+YXEpu5xbWV1b38hvbtVMbLXAqohVrBsBGFQywipJUthINEIYKKwH/YuxX79DbWQc3dAgwVYIvUh2pQBKpXZ+x5cxQbt8VvYp5pe+TZQ1vNzOF9yiOwH/S7wpKbApKu38p9+JhQ0xIqHAmKbnJtQagiYpFI5yvjWYgOhDD5spjSBE0xpO7h/xfWsgTU9Qc6n4RMSfG0MIjRmEQToZAt2aWW8s/uc1LXVPW0MZJZYwEuMgkgonQUZomRaDvCM1EsH4cuQy4gI0EKGWHIRIRZs2lUv78Ga//0tqh0XvuOhdHxVK59NmsmyX7bED5rETVmJXrMKqTLB79sie2LPz4Lw4r87b92jGme5ss19w3r8Ax2qZ2w==</latexit>

◆E : E ! D ] E


