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The quest for lottery tickets

How to train sparse irregular neural nets?
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Lottery ticket hypothesis (LTH) (Frankle and Carbin, 2019)
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The quest for lottery tickets

Lottery ticket hypothesis (LTH) (Frankle and Carbin, 2019)
There exist small, well trainable sub-networks of
large, randomly initialized neural networks.

Strong lottery ticket hypothesis (SLTH) (Ramanujan et al. 2020)
There exist small sub-networks of large, randomly initialized neural networks
that perform well at initialization.

Theory for fully connected networks
• 2L construction (Malach et al. 2020)
• Subset sum approximation (Pensia et al. 2020)
• L+1 construction, general activation functions (Burkholz 2022)
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• Contemporary pruning algorithms cannot 
find LTs in large, complex NN structures
(unless they resort to rewinding, …).

• When do pruning algorithms have a 
chance to succeed?

Why would we need theory?
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The quest for lottery tickets

Lottery ticket hypothesis (LTH) (Frankle and Carbin, 2019)
There exist small, well trainable sub-networks of
large, randomly initialized neural networks.

Strong lottery ticket hypothesis (SLTH) (Ramanujan et al. 2020)
There exist small sub-networks of large, randomly initialized neural networks
that perform well at initialization.

Theory for fully connected networks
• 2L construction (Malach et al. 2020)
• Subset sum approximation (Pensia et al. 2020)
• L+1 construction, general activation functions (Burkholz 2022)

Theory for common, complex architectures
• ConvNets with positive inputs and ReLUs (da Cunha et al. 2021)
• Here: ConvNets and ResNets for general inputs and act. functionsInput

Output
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Existence proof set-up

Sparse target network 𝑓!
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Existence proof set-up

Sparse target network 𝑓!
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For every target 𝑓" with width 𝑐", Nt nonzero 
params., and depth 𝐿" exists with prob.           
a LT 𝑓# ⊂ 𝑓$ that approx. 𝑓" up to error 
if the random source 𝑓$ has depth 𝐿$ ≥ 𝐿"+1
and width

LT existence

Theorem

⊂≅

<latexit sha1_base64="UZz3IWVpPWN9jN26OR+7Qol4ZV4=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSRS1GPRi8cK9gPaUDabTbt0s4m7E6GU/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmiTTjDdYIhPdDqjhUijeQIGSt1PNaRxI3gqGt1O/9cS1EYl6wFHK/Zj2lYgEo2iltnfeDblE2iuV3Yo7A1kmXk7KkKPeK311w4RlMVfIJDWm47kp+mOqUTDJJ8VuZnhK2ZD2ecdSRWNu/PHs3gk5tUpIokTbUkhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WKg0Q67YfFGUSYIJmT5PQqE5QzmyhDIt7K2EDaimDG1ERRuCt/jyMmleVLzLSvW+Wq7d5HEU4BhO4Aw8uIIa3EEdGsBAwjO8wpvz6Lw4787HvHXFyWeO4A+czx9vRI+X</latexit>

1� �

𝑓$𝑓" 𝑓#

<latexit sha1_base64="3VkW3IVujxFTS5ZXeC5mXZ6UUjQ=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE1JMUvXisYD+gDWWznbRLN7thd1Moof/EiwdFvPpPvPlv3LQ5aOuDgcd7M8zMCxPOtPG8b6e0tr6xuVXeruzs7u0fuIdHLS1TRaFJJZeqExINnAloGmY4dBIFJA45tMPxfe63J6A0k+LJTBMIYjIULGKUGCv1Xbc3IQoSzbgU+BZ7lb5b9WreHHiV+AWpogKNvvvVG0iaxiAM5UTrru8lJsiIMoxymFV6qYaE0DEZQtdSQWLQQTa/fIbPrDLAkVS2hMFz9fdERmKtp3FoO2NiRnrZy8X/vG5qopsgYyJJDQi6WBSlHBuJ8xjwgCmghk8tIVQxeyumI6IINTasPAR/+eVV0rqo+Ve1y8fLav2uiKOMTtApOkc+ukZ19IAaqIkomqBn9IrenMx5cd6dj0VrySlmjtEfOJ8/HU+Sqw==</latexit>

" > 0

𝑐! ≥ 𝑐"
<latexit sha1_base64="Rk09PL/ptix8YNVuJGTdHC8+kwk="></latexit>

C log

✓
ctNt

min{✏, �}

◆

target LT source
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• Lueker 1998, Pensia et al. 2020. 

Subset sum approx.

Then: With prob.          exists                 s.t. 
<latexit sha1_base64="ppg6AUCwUVC5nLsOPIhkb30dD2I=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVoh6LXjxWtB+wXUo2zbahSXZNsoWy9Hd48aCIV3+MN/+NabsHbX0w8Hhvhpl5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdDvz22OqNIvlo5kkNBB4IFnECDZWCh5QV6ehpgb5IuiVK27VnQOtEi8nFcjR6JW/uv2YpIJKQzjW2vfcxAQZVoYRTqelbqppgskID6hvqcSC6iCbHz1FZ1bpoyhWtqRBc/X3RIaF1hMR2k6BzVAvezPxP89PTXQdZEwmqaGSLBZFKUcmRrMEUJ8pSgyfWIKJYvZWRIZYYWJsTiUbgrf88ippXVS9y2rtvlap3+RxFOEETuEcPLiCOtxBA5pA4Ame4RXenLHz4rw7H4vWgpPPHMMfOJ8/G+WRrw==</latexit>

S ⇢ [m]
<latexit sha1_base64="6qjL+GmevtZ/XZrrfLSsTej8awQ=">AAACFnicbVDLSsNAFJ34rPVVdelmsAhuLImIuhTduKxoa6EJYTK9sUMnkzhzI5S0X+HGX3HjQhG34s6/cVq78HVg4HDOudy5J8qkMOi6H87U9Mzs3Hxpoby4tLyyWllbb5o01xwaPJWpbkXMgBQKGihQQivTwJJIwlXUOx35V7egjUjVJfYzCBJ2rUQsOEMrhZXdgY9dQBYi3aW+yZOw6FFfKHoxpK2wN6C+hBvqQ2aEHOWrbs0dg/4l3oRUyQT1sPLud1KeJ6CQS2ZM23MzDAqmUXAJw7KfG8gY77FraFuqWAImKMZnDem2VTo0TrV9CulY/T5RsMSYfhLZZMKwa357I/E/r51jfBQUQmU5guJfi+JcUkzpqCPaERo4yr4ljGth/0p5l2nG0TZZtiV4v0/+S5p7Ne+gtn++Xz0+mdRRIptki+wQjxySY3JG6qRBOLkjD+SJPDv3zqPz4rx+RaecycwG+QHn7RM7iZ7P</latexit>

|✓t �
X

k2S

Xk|  ✏

<latexit sha1_base64="bjXaxmFCdWUrjwCRF0aiSgdCQm4="></latexit>

m � C log

✓
1

min (�, ")

◆
If: 

<latexit sha1_base64="UZz3IWVpPWN9jN26OR+7Qol4ZV4=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4sSRS1GPRi8cK9gPaUDabTbt0s4m7E6GU/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmiTTjDdYIhPdDqjhUijeQIGSt1PNaRxI3gqGt1O/9cS1EYl6wFHK/Zj2lYgEo2iltnfeDblE2iuV3Yo7A1kmXk7KkKPeK311w4RlMVfIJDWm47kp+mOqUTDJJ8VuZnhK2ZD2ecdSRWNu/PHs3gk5tUpIokTbUkhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WKg0Q67YfFGUSYIJmT5PQqE5QzmyhDIt7K2EDaimDG1ERRuCt/jyMmleVLzLSvW+Wq7d5HEU4BhO4Aw8uIIa3EEdGsBAwjO8wpvz6Lw4787HvHXFyWeO4A+czx9vRI+X</latexit>

1� � m

Given: § Target parameter
§ iid,                           
§

<latexit sha1_base64="BBYbo3q46vSqhEVw8fTTzfUTI8k=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBQwmJFPVY9OKxgm0DbQib7aZdursJu5tCCf0nXjwo4tV/4s1/46bNQVsfDDzem2FmXpQyqrTrfluVjc2t7Z3qbm1v/+DwyD4+6aokk5h0cMIS6UdIEUYF6WiqGfFTSRCPGOlFk/vC702JVDQRT3qWkoCjkaAxxUgbKbRtP/Qa0HGcBvTDnM9roV13HXcBuE68ktRBiXZofw2GCc44ERozpFTfc1Md5EhqihmZ1waZIinCEzQifUMF4kQF+eLyObwwyhDGiTQlNFyovydyxJWa8ch0cqTHatUrxP+8fqbj2yCnIs00EXi5KM4Y1AksYoBDKgnWbGYIwpKaWyEeI4mwNmEVIXirL6+T7pXjXTvNx2a9dVfGUQVn4BxcAg/cgBZ4AG3QARhMwTN4BW9Wbr1Y79bHsrVilTOn4A+szx9LoZGE</latexit>

X1, ..., Xm
<latexit sha1_base64="yqokDzCtci0vpVG/bIlFuAiU6wk=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5ZEinosevFYwbSFNITNdtsu3WzC7qZQQv+JFw+KePWfePPfuG1z0NYHA4/3ZpiZF6WcKe0431ZpbX1jc6u8XdnZ3ds/sA+PWirJJKEeSXgiOxFWlDNBPc00p51UUhxHnLaj0f3Mb4+pVCwRT3qS0iDGA8H6jGBtpNC2O+EIdRWLkedfuhduENpVp+bMgVaJW5AqFGiG9le3l5AspkITjpXyXSfVQY6lZoTTaaWbKZpiMsID6hsqcExVkM8vn6Izo/RQP5GmhEZz9fdEjmOlJnFkOmOsh2rZm4n/eX6m+7dBzkSaaSrIYlE/40gnaBYD6jFJieYTQzCRzNyKyBBLTLQJq2JCcJdfXiWtq5p7Xas/1quNuyKOMpzAKZyDCzfQgAdoggcExvAMr/Bm5daL9W59LFpLVjFzDH9gff4ARuSSIw==</latexit>

Xk ⇠ U [�1, 1]
<latexit sha1_base64="TMPekKn0QPTpBlY5+ppLP1mfSGk=">AAACBnicbVDLSgNBEJz1GeMr6lGEwSBECGFXgnoMevEYwTwgG8LsbCcZMjuzzMwGwpKTF3/FiwdFvPoN3vwbJ4+DJhY0FFXddHcFMWfauO63s7K6tr6xmdnKbu/s7u3nDg7rWiaKQo1KLlUzIBo4E1AzzHBoxgpIFHBoBIPbid8YgtJMigcziqEdkZ5gXUaJsVInd+IPiYJYMy5FEfshcEOwzwQuuEXvvJPLuyV3CrxMvDnJozmqndyXH0qaRCAM5UTrlufGpp0SZRjlMM76iYaY0AHpQctSQSLQ7XT6xhifWSXEXalsCYOn6u+JlERaj6LAdkbE9PWiNxH/81qJ6V63UybixICgs0XdhGMj8SQTHDIF1PCRJYQqZm/FtE8UocYml7UheIsvL5P6Rcm7LJXvy/nKzTyODDpGp6iAPHSFKugOVVENUfSIntErenOenBfn3fmYta4485kj9AfO5w/rsJd4</latexit>

", � 2 (0, 1)

<latexit sha1_base64="Y5gcmZVdmyOsQapOZvph/C7YBkY=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFcaEmkqMuiG5cV7AOSECbTSTt0MgkzN0IJ9VfcuFDErR/izr9x+lho64ELh3Pu5d57okxwDY7zba2srq1vbJa2yts7u3v79sFhW6e5oqxFU5GqbkQ0E1yyFnAQrJspRpJIsE40vJ34nUemNE/lA4wyFiSkL3nMKQEjhXbFhwEDEgL2ucTeuXvmBqFddWrOFHiZuHNSRXM0Q/vL76U0T5gEKojWnutkEBREAaeCjct+rllG6JD0mWeoJAnTQTE9foxPjNLDcapMScBT9fdEQRKtR0lkOhMCA73oTcT/PC+H+DoouMxyYJLOFsW5wJDiSRK4xxWjIEaGEKq4uRXTAVGEgsmrbEJwF19eJu2LmntZq9/Xq42beRwldISO0Sly0RVqoDvURC1E0Qg9o1f0Zj1ZL9a79TFrXbHmMxX0B9bnD9z7k50=</latexit>

✓t 2 [�1, 1]
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Is that useful?
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m=15 <latexit sha1_base64="5KBy3gt8tQ6igeRcsJpD+XOd1GQ=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPGhJpKjHohePFUxbSELYbDft0t0k7G6EEooX/4oXD4p49Vd489+4aXPQ1gcDj/dmmJkXpoxKZVnfRmVpeWV1rbpe29jc2t4xd/c6MskEJg5OWCJ6IZKE0Zg4iipGeqkgiIeMdMPRTeF3H4iQNInv1TglPkeDmEYUI6WlwDzwOFLDMMp7wQh6knLouGf2qe1PArNuNawp4CKxS1IHJdqB+eX1E5xxEivMkJSubaXKz5FQFDMyqXmZJCnCIzQgrqYx4kT6+fSFCTzWSh9GidAVKzhVf0/kiEs55qHuLA6W814h/ue5mYqu/JzGaaZIjGeLooxBlcAiD9ingmDFxpogLKi+FeIhEggrnVpNh2DPv7xIOucN+6LRvGvWW9dlHFVwCI7ACbDBJWiBW9AGDsDgETyDV/BmPBkvxrvxMWutGOXMPvgD4/MHlaeWQw==</latexit>

Xk ⇠ U[�1,1]

Smallest subset 

Yes!
• . 

• Set sizes of m = 15 
is more than sufficient.

• On average:

<latexit sha1_base64="4+AoSO/bjpyyfDKrWtuJiuSjPfc=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9nVoh6LvXisYD9gu5Rsmm1Ds8mSZMWy9Gd48aCIV3+NN/+NabsHbX0w8Hhvhpl5YcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaSccN2Z+55EqzaR4MJOEBjEeChYxgo2V/Abq4SRR8gld9ssVt+rOgVaJl5MK5Gj2y1+9gSRpTIUhHGvte25iggwrwwin01Iv1TTBZIyH1LdU4JjqIJufPEVnVhmgSCpbwqC5+nsiw7HWkzi0nTE2I73szcT/PD810U2QMZGkhgqyWBSlHBmJZv+jAVOUGD6xBBPF7K2IjLDCxNiUSjYEb/nlVdK+qHpX1dp9rVK/zeMowgmcwjl4cA11uIMmtICAhGd4hTfHOC/Ou/OxaC04+cwx/IHz+QNH3JCd</latexit>

C ⇡ 3

<latexit sha1_base64="vGNNsxhlXEitIxzoFaH/UR44Ml0=">AAAB+HicbVDLTgIxFO3gC/HBqEs3jcTEjWQGibokunGJUR4JTEindKCh0zZtx4jAl7hxoTFu/RR3/o0FZqHgSW5ycs69ufeeUDKqjed9O5mV1bX1jexmbmt7Zzfv7u3XtUgUJjUsmFDNEGnCKCc1Qw0jTakIikNGGuHgeuo3HojSVPB7M5QkiFGP04hiZKzUcfPjuzFsIymVeISl07OOW/CK3gxwmfgpKYAU1Y771e4KnMSEG8yQ1i3fkyYYIWUoZmSSayeaSIQHqEdalnIUEx2MZodP4LFVujASyhY3cKb+nhihWOthHNrOGJm+XvSm4n9eKzHRZTCiXCaGcDxfFCUMGgGnKcAuVQQbNrQEYUXtrRD3kULY2KxyNgR/8eVlUi8V/fNi+bZcqFylcWTBITgCJ8AHF6ACbkAV1AAGCXgGr+DNeXJenHfnY96acdKZA/AHzucPiPSSXQ==</latexit>

|S| ⇡ 2� 3

Best approximation
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A convolutional layer

Target

<latexit sha1_base64="pOBee2A5li3j0ewRVhhOiBSWhxA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgHsKuBPUY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9q7KlXqlVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3LvjLc=</latexit>⇤

<latexit sha1_base64="jGDyil3NznzIxkcId+AXKV20jDw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9OKxgv2Qdi3ZNNuGJtklyYpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzgpgzbVz328mtrK6tb+Q3C1vbO7t7xf2Dpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hrqtx6p0iySd2YcU1/ggWQhI9hY6f7pIS3z00nP9Iolt+LOgJaJl5ESZKj3il/dfkQSQaUhHGvd8dzY+ClWhhFOJ4VuommMyQgPaMdSiQXVfjo7eIJOrNJHYaRsSYNm6u+JFAutxyKwnQKboV70puJ/Xicx4aWfMhknhkoyXxQmHJkITb9HfaYoMXxsCSaK2VsRGWKFibEZFWwI3uLLy6R5VvHOK9Xbaql2lcWRhyM4hjJ4cAE1uIE6NICAgGd4hTdHOS/Ou/Mxb8052cwh/IHz+QOC8ZA7</latexit>

x(l)
t

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="5J+oPiKfoKwV19ayXrkUa6K4Els=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXucxrYrzbJBCNihX3Jo7B14lXk4qKEdzUP7qDxVNIiaBCmJMz3Nj8FOigVPBslI/MSwmdEJGrGepJBEzfjo/OcNnVhniUGlbEvBc/T2RksiYaRTYzojA2Cx7M/E/r5dAeO2nXMYJMEkXi8JEYFB49j8ecs0oiKklhGpub8V0TDShYFMq2RC85ZdXSfui5l3W6vf1SuMmj6OITtApqiIPXaEGukNN1EIUKfSMXtGbA86L8+58LFoLTj5zjP7A+fwBGMmRJg==</latexit>

W (l)
t

<latexit sha1_base64="M9c//lN7+YkRztHhlZrVWLzTNok=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXvCYVsV5NkghG5Qrbs2dA68SLycVlKM5KH/1h4omEZNABTGm57kx+CnRwKlgWamfGBYTOiEj1rNUkogZP52fnOEzqwxxqLQtCXiu/p5ISWTMNApsZ0RgbJa9mfif10sgvPZTLuMEmKSLRWEiMCg8+x8PuWYUxNQSQjW3t2I6JppQsCmVbAje8surpH1R8y5r9ft6pXGTx1FEJ+gUVZGHrlAD3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4AKeORMQ==</latexit>

b(l)t

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="T7Ooa/PBZ2zterJn4XHY22xLFfE=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBahHiyJFPVY9OKxgv2ANi2b7aZdutmE3YlaQv6HFw+KePW/ePPfuG1z0NYHA4/3ZpiZ50WCa7Dtbyu3srq2vpHfLGxt7+zuFfcPmjqMFWUNGopQtT2imeCSNYCDYO1IMRJ4grW88c3Ubz0wpXko72ESMTcgQ8l9TgkYqffUS8rizDlN+wmkuF8s2RV7BrxMnIyUUIZ6v/jVHYQ0DpgEKojWHceOwE2IAk4FSwvdWLOI0DEZso6hkgRMu8ns6hSfGGWA/VCZkoBn6u+JhARaTwLPdAYERnrRm4r/eZ0Y/Cs34TKKgUk6X+THAkOIpxHgAVeMgpgYQqji5lZMR0QRCiaoggnBWXx5mTTPK85FpXpXLdWuszjy6AgdozJy0CWqoVtURw1EkULP6BW9WY/Wi/Vufcxbc1Y2c4j+wPr8AYTrkeM=</latexit>

x(l�1)
t

<latexit sha1_base64="Mw1VFmeMAgX6MNVoA25N7BCG1lc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gGdoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOM73K/M2FK81g+mmnC/IgMJQ85JcZKvhcRMwrCzEtGfNav1py6MwdeJW5BalCg2a9+eYOYphGThgqidc91EuNnRBlOBZtVvFSzhNAxGbKepZJETPvZPPQMn1llgMNY2ScNnqu/NzISaT2NAjuZh9TLXi7+5/VSE974GZdJapiki0NhKrCJcd4AHnDFqBFTSwhV3GbFdEQUocb2VLEluMtfXiXti7p7Vb98uKw1bos6ynACp3AOLlxDA+6hCS2g8ATP8ApvaIJe0Dv6WIyWULFzDH+APn8AOKySaA==</latexit>

�
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Approximating a CNN layer
Target

Source

<latexit sha1_base64="pOBee2A5li3j0ewRVhhOiBSWhxA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgHsKuBPUY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9q7KlXqlVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3LvjLc=</latexit>⇤

<latexit sha1_base64="jGDyil3NznzIxkcId+AXKV20jDw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9OKxgv2Qdi3ZNNuGJtklyYpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzgpgzbVz328mtrK6tb+Q3C1vbO7t7xf2Dpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hrqtx6p0iySd2YcU1/ggWQhI9hY6f7pIS3z00nP9Iolt+LOgJaJl5ESZKj3il/dfkQSQaUhHGvd8dzY+ClWhhFOJ4VuommMyQgPaMdSiQXVfjo7eIJOrNJHYaRsSYNm6u+JFAutxyKwnQKboV70puJ/Xicx4aWfMhknhkoyXxQmHJkITb9HfaYoMXxsCSaK2VsRGWKFibEZFWwI3uLLy6R5VvHOK9Xbaql2lcWRhyM4hjJ4cAE1uIE6NICAgGd4hTdHOS/Ou/Mxb8052cwh/IHz+QOC8ZA7</latexit>

x(l)
t

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="5J+oPiKfoKwV19ayXrkUa6K4Els=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXucxrYrzbJBCNihX3Jo7B14lXk4qKEdzUP7qDxVNIiaBCmJMz3Nj8FOigVPBslI/MSwmdEJGrGepJBEzfjo/OcNnVhniUGlbEvBc/T2RksiYaRTYzojA2Cx7M/E/r5dAeO2nXMYJMEkXi8JEYFB49j8ecs0oiKklhGpub8V0TDShYFMq2RC85ZdXSfui5l3W6vf1SuMmj6OITtApqiIPXaEGukNN1EIUKfSMXtGbA86L8+58LFoLTj5zjP7A+fwBGMmRJg==</latexit>

W (l)
t

<latexit sha1_base64="M9c//lN7+YkRztHhlZrVWLzTNok=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXvCYVsV5NkghG5Qrbs2dA68SLycVlKM5KH/1h4omEZNABTGm57kx+CnRwKlgWamfGBYTOiEj1rNUkogZP52fnOEzqwxxqLQtCXiu/p5ISWTMNApsZ0RgbJa9mfif10sgvPZTLuMEmKSLRWEiMCg8+x8PuWYUxNQSQjW3t2I6JppQsCmVbAje8surpH1R8y5r9ft6pXGTx1FEJ+gUVZGHrlAD3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4AKeORMQ==</latexit>

b(l)t

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="T7Ooa/PBZ2zterJn4XHY22xLFfE=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBahHiyJFPVY9OKxgv2ANi2b7aZdutmE3YlaQv6HFw+KePW/ePPfuG1z0NYHA4/3ZpiZ50WCa7Dtbyu3srq2vpHfLGxt7+zuFfcPmjqMFWUNGopQtT2imeCSNYCDYO1IMRJ4grW88c3Ubz0wpXko72ESMTcgQ8l9TgkYqffUS8rizDlN+wmkuF8s2RV7BrxMnIyUUIZ6v/jVHYQ0DpgEKojWHceOwE2IAk4FSwvdWLOI0DEZso6hkgRMu8ns6hSfGGWA/VCZkoBn6u+JhARaTwLPdAYERnrRm4r/eZ0Y/Cs34TKKgUk6X+THAkOIpxHgAVeMgpgYQqji5lZMR0QRCiaoggnBWXx5mTTPK85FpXpXLdWuszjy6AgdozJy0CWqoVtURw1EkULP6BW9WY/Wi/Vufcxbc1Y2c4j+wPr8AYTrkeM=</latexit>

x(l�1)
t

<latexit sha1_base64="Mw1VFmeMAgX6MNVoA25N7BCG1lc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gGdoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOM73K/M2FK81g+mmnC/IgMJQ85JcZKvhcRMwrCzEtGfNav1py6MwdeJW5BalCg2a9+eYOYphGThgqidc91EuNnRBlOBZtVvFSzhNAxGbKepZJETPvZPPQMn1llgMNY2ScNnqu/NzISaT2NAjuZh9TLXi7+5/VSE974GZdJapiki0NhKrCJcd4AHnDFqBFTSwhV3GbFdEQUocb2VLEluMtfXiXti7p7Vb98uKw1bos6ynACp3AOLlxDA+6hCS2g8ATP8ApvaIJe0Dv6WIyWULFzDH+APn8AOKySaA==</latexit>

�
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Approximating a CNN layer
Target

Source
<latexit sha1_base64="IOB9WvzCdgv+6dgRgfcE6kiNqJU=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahIpREinosevFYwX5AG8tmu2mXbjZxd1MsIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM8yLOlLbtbyu3srq2vpHfLGxt7+zuFfcPmiqMJaENEvJQtj2sKGeCNjTTnLYjSXHgcdryRjdTvzWmUrFQ3OtJRN0ADwTzGcHaSO7TQ1LmZ85p2kvstFcs2RV7BrRMnIyUIEO9V/zq9kMSB1RowrFSHceOtJtgqRnhNC10Y0UjTEZ4QDuGChxQ5Sazo1N0YpQ+8kNpSmg0U39PJDhQahJ4pjPAeqgWvan4n9eJtX/lJkxEsaaCzBf5MUc6RNMEUJ9JSjSfGIKJZOZWRIZYYqJNTgUTgrP48jJpnleci0r1rlqqXWdx5OEIjqEMDlxCDW6hDg0g8AjP8Apv1th6sd6tj3lrzspmDuEPrM8fwEKRcw==</latexit>

x(l+1)
0

<latexit sha1_base64="w1NcQ6dJHWZTaj9OEDECDYGTuy0=">AAACA3icbVDLSgMxFM34rPU16k43wSJUWsqMFHUjFN24rGAf0A5DJk3b0CQzJBmhDANu/BU3LhRx60+4829M21lo64ELJ+fcS+49QcSo0o7zbS0tr6yurec28ptb2zu79t5+U4WxxKSBQxbKdoAUYVSQhqaakXYkCeIBI61gdDPxWw9EKhqKez2OiMfRQNA+xUgbybcPsZ84ZVZyU3gFOSyapy6ztOSeQt8uOBVnCrhI3IwUQIa6b391eyGOOREaM6RUx3Ui7SVIaooZSfPdWJEI4REakI6hAnGivGR6QwpPjNKD/VCaEhpO1d8TCeJKjXlgOjnSQzXvTcT/vE6s+5deQkUUayLw7KN+zKAO4SQQ2KOSYM3GhiAsqdkV4iGSCGsTW96E4M6fvEiaZxX3vFK9qxZq11kcOXAEjkERuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxa12yspkD8AfW5w8BdpUz</latexit>

c0,l+1 = m(ct,l + 1)
<latexit sha1_base64="iqMvt03QlM2tngkG03RoU8G4Fmk=">AAACA3icbVDLSgMxFM34rPU16k43wSJUrGVGiroRim5cVrAPaIchk6ZtaJIZkoxQhgE3/oobF4q49Sfc+Tem7Sy09cCFk3PuJfeeIGJUacf5thYWl5ZXVnNr+fWNza1te2e3ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvBn7zQciFQ3FvR5FxOOoL2iPYqSN5Nv72E+cEkvhFeSwaB66xE7d9MQ9hr5dcMrOBHCeuBkpgAw13/7qdEMccyI0ZkiptutE2kuQ1BQzkuY7sSIRwkPUJ21DBeJEecnkhhQeGaULe6E0JTScqL8nEsSVGvHAdHKkB2rWG4v/ee1Y9y69hIoo1kTg6Ue9mEEdwnEgsEslwZqNDEFYUrMrxAMkEdYmtrwJwZ09eZ40zsrueblyVylUr7M4cuAAHIIicMEFqIJbUAN1gMEjeAav4M16sl6sd+tj2rpgZTN74A+szx8HzpU1</latexit>

c0,l = m(ct,l�1 + 1)

<latexit sha1_base64="g3rNAkMKTxizYXfyJJrcCBuoeAM=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS9mVoh6LXjxWsB/QriWbZtvQbDYkWbEs+ze8eFDEq3/Gm//GtN2Dtj4YeLw3w8y8QHKmjet+Oyura+sbm4Wt4vbO7t5+6eCwpeNEEdokMY9VJ8CaciZo0zDDaUcqiqOA03Ywvpn67UeqNIvFvZlI6kd4KFjICDZW6j09pBV+lvVTN0P9UtmtujOgZeLlpAw5Gv3SV28QkySiwhCOte56rjR+ipVhhNOs2Es0lZiM8ZB2LRU4otpPZzdn6NQqAxTGypYwaKb+nkhxpPUkCmxnhM1IL3pT8T+vm5jwyk+ZkImhgswXhQlHJkbTANCAKUoMn1iCiWL2VkRGWGFibExFG4K3+PIyaZ1XvYtq7a5Wrl/ncRTgGE6gAh5cQh1uoQFNICDhGV7hzUmcF+fd+Zi3rjj5zBH8gfP5Az5NkS0=</latexit>

x(l)
0

<latexit sha1_base64="pOBee2A5li3j0ewRVhhOiBSWhxA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgHsKuBPUY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9q7KlXqlVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3LvjLc=</latexit>⇤

<latexit sha1_base64="jGDyil3NznzIxkcId+AXKV20jDw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9OKxgv2Qdi3ZNNuGJtklyYpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzgpgzbVz328mtrK6tb+Q3C1vbO7t7xf2Dpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hrqtx6p0iySd2YcU1/ggWQhI9hY6f7pIS3z00nP9Iolt+LOgJaJl5ESZKj3il/dfkQSQaUhHGvd8dzY+ClWhhFOJ4VuommMyQgPaMdSiQXVfjo7eIJOrNJHYaRsSYNm6u+JFAutxyKwnQKboV70puJ/Xicx4aWfMhknhkoyXxQmHJkITb9HfaYoMXxsCSaK2VsRGWKFibEZFWwI3uLLy6R5VvHOK9Xbaql2lcWRhyM4hjJ4cAE1uIE6NICAgGd4hTdHOS/Ou/Mxb8052cwh/IHz+QOC8ZA7</latexit>

x(l)
t

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="5J+oPiKfoKwV19ayXrkUa6K4Els=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXucxrYrzbJBCNihX3Jo7B14lXk4qKEdzUP7qDxVNIiaBCmJMz3Nj8FOigVPBslI/MSwmdEJGrGepJBEzfjo/OcNnVhniUGlbEvBc/T2RksiYaRTYzojA2Cx7M/E/r5dAeO2nXMYJMEkXi8JEYFB49j8ecs0oiKklhGpub8V0TDShYFMq2RC85ZdXSfui5l3W6vf1SuMmj6OITtApqiIPXaEGukNN1EIUKfSMXtGbA86L8+58LFoLTj5zjP7A+fwBGMmRJg==</latexit>

W (l)
t

<latexit sha1_base64="M9c//lN7+YkRztHhlZrVWLzTNok=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXvCYVsV5NkghG5Qrbs2dA68SLycVlKM5KH/1h4omEZNABTGm57kx+CnRwKlgWamfGBYTOiEj1rNUkogZP52fnOEzqwxxqLQtCXiu/p5ISWTMNApsZ0RgbJa9mfif10sgvPZTLuMEmKSLRWEiMCg8+x8PuWYUxNQSQjW3t2I6JppQsCmVbAje8surpH1R8y5r9ft6pXGTx1FEJ+gUVZGHrlAD3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4AKeORMQ==</latexit>

b(l)t

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="T7Ooa/PBZ2zterJn4XHY22xLFfE=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBahHiyJFPVY9OKxgv2ANi2b7aZdutmE3YlaQv6HFw+KePW/ePPfuG1z0NYHA4/3ZpiZ50WCa7Dtbyu3srq2vpHfLGxt7+zuFfcPmjqMFWUNGopQtT2imeCSNYCDYO1IMRJ4grW88c3Ubz0wpXko72ESMTcgQ8l9TgkYqffUS8rizDlN+wmkuF8s2RV7BrxMnIyUUIZ6v/jVHYQ0DpgEKojWHceOwE2IAk4FSwvdWLOI0DEZso6hkgRMu8ns6hSfGGWA/VCZkoBn6u+JhARaTwLPdAYERnrRm4r/eZ0Y/Cs34TKKgUk6X+THAkOIpxHgAVeMgpgYQqji5lZMR0QRCiaoggnBWXx5mTTPK85FpXpXLdWuszjy6AgdozJy0CWqoVtURw1EkULP6BW9WY/Wi/Vufcxbc1Y2c4j+wPr8AYTrkeM=</latexit>

x(l�1)
t

<latexit sha1_base64="Mw1VFmeMAgX6MNVoA25N7BCG1lc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gGdoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOM73K/M2FK81g+mmnC/IgMJQ85JcZKvhcRMwrCzEtGfNav1py6MwdeJW5BalCg2a9+eYOYphGThgqidc91EuNnRBlOBZtVvFSzhNAxGbKepZJETPvZPPQMn1llgMNY2ScNnqu/NzISaT2NAjuZh9TLXi7+5/VSE974GZdJapiki0NhKrCJcd4AHnDFqBFTSwhV3GbFdEQUocb2VLEluMtfXiXti7p7Vb98uKw1bos6ynACp3AOLlxDA+6hCS2g8ATP8ApvaIJe0Dv6WIyWULFzDH+APn8AOKySaA==</latexit>

�
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Approximating a CNN layer
Target

Source

<latexit sha1_base64="pOBee2A5li3j0ewRVhhOiBSWhxA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgHsKuBPUY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9q7KlXqlVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3LvjLc=</latexit>⇤ <latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="IOB9WvzCdgv+6dgRgfcE6kiNqJU=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahIpREinosevFYwX5AG8tmu2mXbjZxd1MsIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM8yLOlLbtbyu3srq2vpHfLGxt7+zuFfcPmiqMJaENEvJQtj2sKGeCNjTTnLYjSXHgcdryRjdTvzWmUrFQ3OtJRN0ADwTzGcHaSO7TQ1LmZ85p2kvstFcs2RV7BrRMnIyUIEO9V/zq9kMSB1RowrFSHceOtJtgqRnhNC10Y0UjTEZ4QDuGChxQ5Sazo1N0YpQ+8kNpSmg0U39PJDhQahJ4pjPAeqgWvan4n9eJtX/lJkxEsaaCzBf5MUc6RNMEUJ9JSjSfGIKJZOZWRIZYYqJNTgUTgrP48jJpnleci0r1rlqqXWdx5OEIjqEMDlxCDW6hDg0g8AjP8Apv1th6sd6tj3lrzspmDuEPrM8fwEKRcw==</latexit>

x(l+1)
0

<latexit sha1_base64="Jv0cU0cQoKE4do6QjEQTHC3psCE=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahIpSkFPVY9OKxgv2ANpbNdtMu3Wzi7qZQQn6HFw+KePXHePPfuG1z0NYHA4/3ZpiZ50WcKW3b31ZubX1jcyu/XdjZ3ds/KB4etVQYS0KbJOSh7HhYUc4EbWqmOe1EkuLA47TtjW9nfntCpWKheNDTiLoBHgrmM4K1kdz2Y1LmF8552k/stF8s2RV7DrRKnIyUIEOjX/zqDUISB1RowrFSXceOtJtgqRnhNC30YkUjTMZ4SLuGChxQ5Sbzo1N0ZpQB8kNpSmg0V39PJDhQahp4pjPAeqSWvZn4n9eNtX/tJkxEsaaCLBb5MUc6RLME0IBJSjSfGoKJZOZWREZYYqJNTgUTgrP88ippVSvOZaV2XyvVb7I48nACp1AGB66gDnfQgCYQeIJneIU3a2K9WO/Wx6I1Z2Uzx/AH1ucPjLKRUg==</latexit>

W (l+1)
0

<latexit sha1_base64="w1NcQ6dJHWZTaj9OEDECDYGTuy0=">AAACA3icbVDLSgMxFM34rPU16k43wSJUWsqMFHUjFN24rGAf0A5DJk3b0CQzJBmhDANu/BU3LhRx60+4829M21lo64ELJ+fcS+49QcSo0o7zbS0tr6yurec28ptb2zu79t5+U4WxxKSBQxbKdoAUYVSQhqaakXYkCeIBI61gdDPxWw9EKhqKez2OiMfRQNA+xUgbybcPsZ84ZVZyU3gFOSyapy6ztOSeQt8uOBVnCrhI3IwUQIa6b391eyGOOREaM6RUx3Ui7SVIaooZSfPdWJEI4REakI6hAnGivGR6QwpPjNKD/VCaEhpO1d8TCeJKjXlgOjnSQzXvTcT/vE6s+5deQkUUayLw7KN+zKAO4SQQ2KOSYM3GhiAsqdkV4iGSCGsTW96E4M6fvEiaZxX3vFK9qxZq11kcOXAEjkERuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxa12yspkD8AfW5w8BdpUz</latexit>

c0,l+1 = m(ct,l + 1)

<latexit sha1_base64="w1NcQ6dJHWZTaj9OEDECDYGTuy0=">AAACA3icbVDLSgMxFM34rPU16k43wSJUWsqMFHUjFN24rGAf0A5DJk3b0CQzJBmhDANu/BU3LhRx60+4829M21lo64ELJ+fcS+49QcSo0o7zbS0tr6yurec28ptb2zu79t5+U4WxxKSBQxbKdoAUYVSQhqaakXYkCeIBI61gdDPxWw9EKhqKez2OiMfRQNA+xUgbybcPsZ84ZVZyU3gFOSyapy6ztOSeQt8uOBVnCrhI3IwUQIa6b391eyGOOREaM6RUx3Ui7SVIaooZSfPdWJEI4REakI6hAnGivGR6QwpPjNKD/VCaEhpO1d8TCeJKjXlgOjnSQzXvTcT/vE6s+5deQkUUayLw7KN+zKAO4SQQ2KOSYM3GhiAsqdkV4iGSCGsTW96E4M6fvEiaZxX3vFK9qxZq11kcOXAEjkERuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxa12yspkD8AfW5w8BdpUz</latexit>

c0,l+1 = m(ct,l + 1)

<latexit sha1_base64="iqMvt03QlM2tngkG03RoU8G4Fmk=">AAACA3icbVDLSgMxFM34rPU16k43wSJUrGVGiroRim5cVrAPaIchk6ZtaJIZkoxQhgE3/oobF4q49Sfc+Tem7Sy09cCFk3PuJfeeIGJUacf5thYWl5ZXVnNr+fWNza1te2e3ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvBn7zQciFQ3FvR5FxOOoL2iPYqSN5Nv72E+cEkvhFeSwaB66xE7d9MQ9hr5dcMrOBHCeuBkpgAw13/7qdEMccyI0ZkiptutE2kuQ1BQzkuY7sSIRwkPUJ21DBeJEecnkhhQeGaULe6E0JTScqL8nEsSVGvHAdHKkB2rWG4v/ee1Y9y69hIoo1kTg6Ue9mEEdwnEgsEslwZqNDEFYUrMrxAMkEdYmtrwJwZ09eZ40zsrueblyVylUr7M4cuAAHIIicMEFqIJbUAN1gMEjeAav4M16sl6sd+tj2rpgZTN74A+szx8HzpU1</latexit> c 0
,l
=

m
(c

t,
l�

1
+
1)

<latexit sha1_base64="iqMvt03QlM2tngkG03RoU8G4Fmk=">AAACA3icbVDLSgMxFM34rPU16k43wSJUrGVGiroRim5cVrAPaIchk6ZtaJIZkoxQhgE3/oobF4q49Sfc+Tem7Sy09cCFk3PuJfeeIGJUacf5thYWl5ZXVnNr+fWNza1te2e3ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvBn7zQciFQ3FvR5FxOOoL2iPYqSN5Nv72E+cEkvhFeSwaB66xE7d9MQ9hr5dcMrOBHCeuBkpgAw13/7qdEMccyI0ZkiptutE2kuQ1BQzkuY7sSIRwkPUJ21DBeJEecnkhhQeGaULe6E0JTScqL8nEsSVGvHAdHKkB2rWG4v/ee1Y9y69hIoo1kTg6Ue9mEEdwnEgsEslwZqNDEFYUrMrxAMkEdYmtrwJwZ09eZ40zsrueblyVylUr7M4cuAAHIIicMEFqIJbUAN1gMEjeAav4M16sl6sd+tj2rpgZTN74A+szx8HzpU1</latexit>

c0,l = m(ct,l�1 + 1)

<latexit sha1_base64="g3rNAkMKTxizYXfyJJrcCBuoeAM=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS9mVoh6LXjxWsB/QriWbZtvQbDYkWbEs+ze8eFDEq3/Gm//GtN2Dtj4YeLw3w8y8QHKmjet+Oyura+sbm4Wt4vbO7t5+6eCwpeNEEdokMY9VJ8CaciZo0zDDaUcqiqOA03Ywvpn67UeqNIvFvZlI6kd4KFjICDZW6j09pBV+lvVTN0P9UtmtujOgZeLlpAw5Gv3SV28QkySiwhCOte56rjR+ipVhhNOs2Es0lZiM8ZB2LRU4otpPZzdn6NQqAxTGypYwaKb+nkhxpPUkCmxnhM1IL3pT8T+vm5jwyk+ZkImhgswXhQlHJkbTANCAKUoMn1iCiWL2VkRGWGFibExFG4K3+PIyaZ1XvYtq7a5Wrl/ncRTgGE6gAh5cQh1uoQFNICDhGV7hzUmcF+fd+Zi3rjj5zBH8gfP5Az5NkS0=</latexit>

x(l)
0

<latexit sha1_base64="pOBee2A5li3j0ewRVhhOiBSWhxA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgHsKuBPUY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9q7KlXqlVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3LvjLc=</latexit>⇤

<latexit sha1_base64="jGDyil3NznzIxkcId+AXKV20jDw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9OKxgv2Qdi3ZNNuGJtklyYpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzgpgzbVz328mtrK6tb+Q3C1vbO7t7xf2Dpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hrqtx6p0iySd2YcU1/ggWQhI9hY6f7pIS3z00nP9Iolt+LOgJaJl5ESZKj3il/dfkQSQaUhHGvd8dzY+ClWhhFOJ4VuommMyQgPaMdSiQXVfjo7eIJOrNJHYaRsSYNm6u+JFAutxyKwnQKboV70puJ/Xicx4aWfMhknhkoyXxQmHJkITb9HfaYoMXxsCSaK2VsRGWKFibEZFWwI3uLLy6R5VvHOK9Xbaql2lcWRhyM4hjJ4cAE1uIE6NICAgGd4hTdHOS/Ou/Mxb8052cwh/IHz+QOC8ZA7</latexit>

x(l)
t

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="5J+oPiKfoKwV19ayXrkUa6K4Els=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXucxrYrzbJBCNihX3Jo7B14lXk4qKEdzUP7qDxVNIiaBCmJMz3Nj8FOigVPBslI/MSwmdEJGrGepJBEzfjo/OcNnVhniUGlbEvBc/T2RksiYaRTYzojA2Cx7M/E/r5dAeO2nXMYJMEkXi8JEYFB49j8ecs0oiKklhGpub8V0TDShYFMq2RC85ZdXSfui5l3W6vf1SuMmj6OITtApqiIPXaEGukNN1EIUKfSMXtGbA86L8+58LFoLTj5zjP7A+fwBGMmRJg==</latexit>

W (l)
t

<latexit sha1_base64="M9c//lN7+YkRztHhlZrVWLzTNok=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXvCYVsV5NkghG5Qrbs2dA68SLycVlKM5KH/1h4omEZNABTGm57kx+CnRwKlgWamfGBYTOiEj1rNUkogZP52fnOEzqwxxqLQtCXiu/p5ISWTMNApsZ0RgbJa9mfif10sgvPZTLuMEmKSLRWEiMCg8+x8PuWYUxNQSQjW3t2I6JppQsCmVbAje8surpH1R8y5r9ft6pXGTx1FEJ+gUVZGHrlAD3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4AKeORMQ==</latexit>

b(l)t

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="T7Ooa/PBZ2zterJn4XHY22xLFfE=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBahHiyJFPVY9OKxgv2ANi2b7aZdutmE3YlaQv6HFw+KePW/ePPfuG1z0NYHA4/3ZpiZ50WCa7Dtbyu3srq2vpHfLGxt7+zuFfcPmjqMFWUNGopQtT2imeCSNYCDYO1IMRJ4grW88c3Ubz0wpXko72ESMTcgQ8l9TgkYqffUS8rizDlN+wmkuF8s2RV7BrxMnIyUUIZ6v/jVHYQ0DpgEKojWHceOwE2IAk4FSwvdWLOI0DEZso6hkgRMu8ns6hSfGGWA/VCZkoBn6u+JhARaTwLPdAYERnrRm4r/eZ0Y/Cs34TKKgUk6X+THAkOIpxHgAVeMgpgYQqji5lZMR0QRCiaoggnBWXx5mTTPK85FpXpXLdWuszjy6AgdozJy0CWqoVtURw1EkULP6BW9WY/Wi/Vufcxbc1Y2c4j+wPr8AYTrkeM=</latexit>

x(l�1)
t

<latexit sha1_base64="Mw1VFmeMAgX6MNVoA25N7BCG1lc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gGdoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOM73K/M2FK81g+mmnC/IgMJQ85JcZKvhcRMwrCzEtGfNav1py6MwdeJW5BalCg2a9+eYOYphGThgqidc91EuNnRBlOBZtVvFSzhNAxGbKepZJETPvZPPQMn1llgMNY2ScNnqu/NzISaT2NAjuZh9TLXi7+5/VSE974GZdJapiki0NhKrCJcd4AHnDFqBFTSwhV3GbFdEQUocb2VLEluMtfXiXti7p7Vb98uKw1bos6ynACp3AOLlxDA+6hCS2g8ATP8ApvaIJe0Dv6WIyWULFzDH+APn8AOKySaA==</latexit>

�

<latexit sha1_base64="Mw1VFmeMAgX6MNVoA25N7BCG1lc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gGdoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOM73K/M2FK81g+mmnC/IgMJQ85JcZKvhcRMwrCzEtGfNav1py6MwdeJW5BalCg2a9+eYOYphGThgqidc91EuNnRBlOBZtVvFSzhNAxGbKepZJETPvZPPQMn1llgMNY2ScNnqu/NzISaT2NAjuZh9TLXi7+5/VSE974GZdJapiki0NhKrCJcd4AHnDFqBFTSwhV3GbFdEQUocb2VLEluMtfXiXti7p7Vb98uKw1bos6ynACp3AOLlxDA+6hCS2g8ATP8ApvaIJe0Dv6WIyWULFzDH+APn8AOKySaA==</latexit>

�
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Approximating a CNN layer
Target

LT

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="IOB9WvzCdgv+6dgRgfcE6kiNqJU=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahIpREinosevFYwX5AG8tmu2mXbjZxd1MsIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM8yLOlLbtbyu3srq2vpHfLGxt7+zuFfcPmiqMJaENEvJQtj2sKGeCNjTTnLYjSXHgcdryRjdTvzWmUrFQ3OtJRN0ADwTzGcHaSO7TQ1LmZ85p2kvstFcs2RV7BrRMnIyUIEO9V/zq9kMSB1RowrFSHceOtJtgqRnhNC10Y0UjTEZ4QDuGChxQ5Sazo1N0YpQ+8kNpSmg0U39PJDhQahJ4pjPAeqgWvan4n9eJtX/lJkxEsaaCzBf5MUc6RNMEUJ9JSjSfGIKJZOZWRIZYYqJNTgUTgrP48jJpnleci0r1rlqqXWdx5OEIjqEMDlxCDW6hDg0g8AjP8Apv1th6sd6tj3lrzspmDuEPrM8fwEKRcw==</latexit>

x(l+1)
0

<latexit sha1_base64="Jv0cU0cQoKE4do6QjEQTHC3psCE=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahIpSkFPVY9OKxgv2ANpbNdtMu3Wzi7qZQQn6HFw+KePXHePPfuG1z0NYHA4/3ZpiZ50WcKW3b31ZubX1jcyu/XdjZ3ds/KB4etVQYS0KbJOSh7HhYUc4EbWqmOe1EkuLA47TtjW9nfntCpWKheNDTiLoBHgrmM4K1kdz2Y1LmF8552k/stF8s2RV7DrRKnIyUIEOjX/zqDUISB1RowrFSXceOtJtgqRnhNC30YkUjTMZ4SLuGChxQ5Sbzo1N0ZpQB8kNpSmg0V39PJDhQahp4pjPAeqSWvZn4n9eNtX/tJkxEsaaCLBb5MUc6RLME0IBJSjSfGoKJZOZWREZYYqJNTgUTgrP88ippVSvOZaV2XyvVb7I48nACp1AGB66gDnfQgCYQeIJneIU3a2K9WO/Wx6I1Z2Uzx/AH1ucPjLKRUg==</latexit>

W (l+1)
0

<latexit sha1_base64="w1NcQ6dJHWZTaj9OEDECDYGTuy0=">AAACA3icbVDLSgMxFM34rPU16k43wSJUWsqMFHUjFN24rGAf0A5DJk3b0CQzJBmhDANu/BU3LhRx60+4829M21lo64ELJ+fcS+49QcSo0o7zbS0tr6yurec28ptb2zu79t5+U4WxxKSBQxbKdoAUYVSQhqaakXYkCeIBI61gdDPxWw9EKhqKez2OiMfRQNA+xUgbybcPsZ84ZVZyU3gFOSyapy6ztOSeQt8uOBVnCrhI3IwUQIa6b391eyGOOREaM6RUx3Ui7SVIaooZSfPdWJEI4REakI6hAnGivGR6QwpPjNKD/VCaEhpO1d8TCeJKjXlgOjnSQzXvTcT/vE6s+5deQkUUayLw7KN+zKAO4SQQ2KOSYM3GhiAsqdkV4iGSCGsTW96E4M6fvEiaZxX3vFK9qxZq11kcOXAEjkERuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxa12yspkD8AfW5w8BdpUz</latexit>

c0,l+1 = m(ct,l + 1)

<latexit sha1_base64="w1NcQ6dJHWZTaj9OEDECDYGTuy0=">AAACA3icbVDLSgMxFM34rPU16k43wSJUWsqMFHUjFN24rGAf0A5DJk3b0CQzJBmhDANu/BU3LhRx60+4829M21lo64ELJ+fcS+49QcSo0o7zbS0tr6yurec28ptb2zu79t5+U4WxxKSBQxbKdoAUYVSQhqaakXYkCeIBI61gdDPxWw9EKhqKez2OiMfRQNA+xUgbybcPsZ84ZVZyU3gFOSyapy6ztOSeQt8uOBVnCrhI3IwUQIa6b391eyGOOREaM6RUx3Ui7SVIaooZSfPdWJEI4REakI6hAnGivGR6QwpPjNKD/VCaEhpO1d8TCeJKjXlgOjnSQzXvTcT/vE6s+5deQkUUayLw7KN+zKAO4SQQ2KOSYM3GhiAsqdkV4iGSCGsTW96E4M6fvEiaZxX3vFK9qxZq11kcOXAEjkERuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxa12yspkD8AfW5w8BdpUz</latexit>

c0,l+1 = m(ct,l + 1)

<latexit sha1_base64="iqMvt03QlM2tngkG03RoU8G4Fmk=">AAACA3icbVDLSgMxFM34rPU16k43wSJUrGVGiroRim5cVrAPaIchk6ZtaJIZkoxQhgE3/oobF4q49Sfc+Tem7Sy09cCFk3PuJfeeIGJUacf5thYWl5ZXVnNr+fWNza1te2e3ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvBn7zQciFQ3FvR5FxOOoL2iPYqSN5Nv72E+cEkvhFeSwaB66xE7d9MQ9hr5dcMrOBHCeuBkpgAw13/7qdEMccyI0ZkiptutE2kuQ1BQzkuY7sSIRwkPUJ21DBeJEecnkhhQeGaULe6E0JTScqL8nEsSVGvHAdHKkB2rWG4v/ee1Y9y69hIoo1kTg6Ue9mEEdwnEgsEslwZqNDEFYUrMrxAMkEdYmtrwJwZ09eZ40zsrueblyVylUr7M4cuAAHIIicMEFqIJbUAN1gMEjeAav4M16sl6sd+tj2rpgZTN74A+szx8HzpU1</latexit> c 0
,l
=

m
(c

t,
l�

1
+
1)

<latexit sha1_base64="iqMvt03QlM2tngkG03RoU8G4Fmk=">AAACA3icbVDLSgMxFM34rPU16k43wSJUrGVGiroRim5cVrAPaIchk6ZtaJIZkoxQhgE3/oobF4q49Sfc+Tem7Sy09cCFk3PuJfeeIGJUacf5thYWl5ZXVnNr+fWNza1te2e3ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvBn7zQciFQ3FvR5FxOOoL2iPYqSN5Nv72E+cEkvhFeSwaB66xE7d9MQ9hr5dcMrOBHCeuBkpgAw13/7qdEMccyI0ZkiptutE2kuQ1BQzkuY7sSIRwkPUJ21DBeJEecnkhhQeGaULe6E0JTScqL8nEsSVGvHAdHKkB2rWG4v/ee1Y9y69hIoo1kTg6Ue9mEEdwnEgsEslwZqNDEFYUrMrxAMkEdYmtrwJwZ09eZ40zsrueblyVylUr7M4cuAAHIIicMEFqIJbUAN1gMEjeAav4M16sl6sd+tj2rpgZTN74A+szx8HzpU1</latexit>

c0,l = m(ct,l�1 + 1)

<latexit sha1_base64="g3rNAkMKTxizYXfyJJrcCBuoeAM=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS9mVoh6LXjxWsB/QriWbZtvQbDYkWbEs+ze8eFDEq3/Gm//GtN2Dtj4YeLw3w8y8QHKmjet+Oyura+sbm4Wt4vbO7t5+6eCwpeNEEdokMY9VJ8CaciZo0zDDaUcqiqOA03Ywvpn67UeqNIvFvZlI6kd4KFjICDZW6j09pBV+lvVTN0P9UtmtujOgZeLlpAw5Gv3SV28QkySiwhCOte56rjR+ipVhhNOs2Es0lZiM8ZB2LRU4otpPZzdn6NQqAxTGypYwaKb+nkhxpPUkCmxnhM1IL3pT8T+vm5jwyk+ZkImhgswXhQlHJkbTANCAKUoMn1iCiWL2VkRGWGFibExFG4K3+PIyaZ1XvYtq7a5Wrl/ncRTgGE6gAh5cQh1uoQFNICDhGV7hzUmcF+fd+Zi3rjj5zBH8gfP5Az5NkS0=</latexit>

x(l)
0

<latexit sha1_base64="pOBee2A5li3j0ewRVhhOiBSWhxA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgHsKuBPUY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9q7KlXqlVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3LvjLc=</latexit>⇤

<latexit sha1_base64="jGDyil3NznzIxkcId+AXKV20jDw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9OKxgv2Qdi3ZNNuGJtklyYpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzgpgzbVz328mtrK6tb+Q3C1vbO7t7xf2Dpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hrqtx6p0iySd2YcU1/ggWQhI9hY6f7pIS3z00nP9Iolt+LOgJaJl5ESZKj3il/dfkQSQaUhHGvd8dzY+ClWhhFOJ4VuommMyQgPaMdSiQXVfjo7eIJOrNJHYaRsSYNm6u+JFAutxyKwnQKboV70puJ/Xicx4aWfMhknhkoyXxQmHJkITb9HfaYoMXxsCSaK2VsRGWKFibEZFWwI3uLLy6R5VvHOK9Xbaql2lcWRhyM4hjJ4cAE1uIE6NICAgGd4hTdHOS/Ou/Mxb8052cwh/IHz+QOC8ZA7</latexit>

x(l)
t

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="5J+oPiKfoKwV19ayXrkUa6K4Els=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXucxrYrzbJBCNihX3Jo7B14lXk4qKEdzUP7qDxVNIiaBCmJMz3Nj8FOigVPBslI/MSwmdEJGrGepJBEzfjo/OcNnVhniUGlbEvBc/T2RksiYaRTYzojA2Cx7M/E/r5dAeO2nXMYJMEkXi8JEYFB49j8ecs0oiKklhGpub8V0TDShYFMq2RC85ZdXSfui5l3W6vf1SuMmj6OITtApqiIPXaEGukNN1EIUKfSMXtGbA86L8+58LFoLTj5zjP7A+fwBGMmRJg==</latexit>

W (l)
t

<latexit sha1_base64="M9c//lN7+YkRztHhlZrVWLzTNok=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXvCYVsV5NkghG5Qrbs2dA68SLycVlKM5KH/1h4omEZNABTGm57kx+CnRwKlgWamfGBYTOiEj1rNUkogZP52fnOEzqwxxqLQtCXiu/p5ISWTMNApsZ0RgbJa9mfif10sgvPZTLuMEmKSLRWEiMCg8+x8PuWYUxNQSQjW3t2I6JppQsCmVbAje8surpH1R8y5r9ft6pXGTx1FEJ+gUVZGHrlAD3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4AKeORMQ==</latexit>

b(l)t

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="T7Ooa/PBZ2zterJn4XHY22xLFfE=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBahHiyJFPVY9OKxgv2ANi2b7aZdutmE3YlaQv6HFw+KePW/ePPfuG1z0NYHA4/3ZpiZ50WCa7Dtbyu3srq2vpHfLGxt7+zuFfcPmjqMFWUNGopQtT2imeCSNYCDYO1IMRJ4grW88c3Ubz0wpXko72ESMTcgQ8l9TgkYqffUS8rizDlN+wmkuF8s2RV7BrxMnIyUUIZ6v/jVHYQ0DpgEKojWHceOwE2IAk4FSwvdWLOI0DEZso6hkgRMu8ns6hSfGGWA/VCZkoBn6u+JhARaTwLPdAYERnrRm4r/eZ0Y/Cs34TKKgUk6X+THAkOIpxHgAVeMgpgYQqji5lZMR0QRCiaoggnBWXx5mTTPK85FpXpXLdWuszjy6AgdozJy0CWqoVtURw1EkULP6BW9WY/Wi/Vufcxbc1Y2c4j+wPr8AYTrkeM=</latexit>

x(l�1)
t

<latexit sha1_base64="Mw1VFmeMAgX6MNVoA25N7BCG1lc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gGdoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOM73K/M2FK81g+mmnC/IgMJQ85JcZKvhcRMwrCzEtGfNav1py6MwdeJW5BalCg2a9+eYOYphGThgqidc91EuNnRBlOBZtVvFSzhNAxGbKepZJETPvZPPQMn1llgMNY2ScNnqu/NzISaT2NAjuZh9TLXi7+5/VSE974GZdJapiki0NhKrCJcd4AHnDFqBFTSwhV3GbFdEQUocb2VLEluMtfXiXti7p7Vb98uKw1bos6ynACp3AOLlxDA+6hCS2g8ATP8ApvaIJe0Dv6WIyWULFzDH+APn8AOKySaA==</latexit>

�

<latexit sha1_base64="Mw1VFmeMAgX6MNVoA25N7BCG1lc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gGdoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOM73K/M2FK81g+mmnC/IgMJQ85JcZKvhcRMwrCzEtGfNav1py6MwdeJW5BalCg2a9+eYOYphGThgqidc91EuNnRBlOBZtVvFSzhNAxGbKepZJETPvZPPQMn1llgMNY2ScNnqu/NzISaT2NAjuZh9TLXi7+5/VSE974GZdJapiki0NhKrCJcd4AHnDFqBFTSwhV3GbFdEQUocb2VLEluMtfXiXti7p7Vb98uKw1bos6ynACp3AOLlxDA+6hCS2g8ATP8ApvaIJe0Dv6WIyWULFzDH+APn8AOKySaA==</latexit>

�
<latexit sha1_base64="pOBee2A5li3j0ewRVhhOiBSWhxA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgHsKuBPUY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9q7KlXqlVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3LvjLc=</latexit>⇤
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Approximating a CNN layer
Target

LT

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=

<latexit sha1_base64="IOB9WvzCdgv+6dgRgfcE6kiNqJU=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahIpREinosevFYwX5AG8tmu2mXbjZxd1MsIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM8yLOlLbtbyu3srq2vpHfLGxt7+zuFfcPmiqMJaENEvJQtj2sKGeCNjTTnLYjSXHgcdryRjdTvzWmUrFQ3OtJRN0ADwTzGcHaSO7TQ1LmZ85p2kvstFcs2RV7BrRMnIyUIEO9V/zq9kMSB1RowrFSHceOtJtgqRnhNC10Y0UjTEZ4QDuGChxQ5Sazo1N0YpQ+8kNpSmg0U39PJDhQahJ4pjPAeqgWvan4n9eJtX/lJkxEsaaCzBf5MUc6RNMEUJ9JSjSfGIKJZOZWRIZYYqJNTgUTgrP48jJpnleci0r1rlqqXWdx5OEIjqEMDlxCDW6hDg0g8AjP8Apv1th6sd6tj3lrzspmDuEPrM8fwEKRcw==</latexit>

x(l+1)
0

<latexit sha1_base64="Jv0cU0cQoKE4do6QjEQTHC3psCE=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahIpSkFPVY9OKxgv2ANpbNdtMu3Wzi7qZQQn6HFw+KePXHePPfuG1z0NYHA4/3ZpiZ50WcKW3b31ZubX1jcyu/XdjZ3ds/KB4etVQYS0KbJOSh7HhYUc4EbWqmOe1EkuLA47TtjW9nfntCpWKheNDTiLoBHgrmM4K1kdz2Y1LmF8552k/stF8s2RV7DrRKnIyUIEOjX/zqDUISB1RowrFSXceOtJtgqRnhNC30YkUjTMZ4SLuGChxQ5Sbzo1N0ZpQB8kNpSmg0V39PJDhQahp4pjPAeqSWvZn4n9eNtX/tJkxEsaaCLBb5MUc6RLME0IBJSjSfGoKJZOZWREZYYqJNTgUTgrP88ippVSvOZaV2XyvVb7I48nACp1AGB66gDnfQgCYQeIJneIU3a2K9WO/Wx6I1Z2Uzx/AH1ucPjLKRUg==</latexit>

W (l+1)
0

<latexit sha1_base64="w1NcQ6dJHWZTaj9OEDECDYGTuy0=">AAACA3icbVDLSgMxFM34rPU16k43wSJUWsqMFHUjFN24rGAf0A5DJk3b0CQzJBmhDANu/BU3LhRx60+4829M21lo64ELJ+fcS+49QcSo0o7zbS0tr6yurec28ptb2zu79t5+U4WxxKSBQxbKdoAUYVSQhqaakXYkCeIBI61gdDPxWw9EKhqKez2OiMfRQNA+xUgbybcPsZ84ZVZyU3gFOSyapy6ztOSeQt8uOBVnCrhI3IwUQIa6b391eyGOOREaM6RUx3Ui7SVIaooZSfPdWJEI4REakI6hAnGivGR6QwpPjNKD/VCaEhpO1d8TCeJKjXlgOjnSQzXvTcT/vE6s+5deQkUUayLw7KN+zKAO4SQQ2KOSYM3GhiAsqdkV4iGSCGsTW96E4M6fvEiaZxX3vFK9qxZq11kcOXAEjkERuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxa12yspkD8AfW5w8BdpUz</latexit>

c0,l+1 = m(ct,l + 1)

<latexit sha1_base64="w1NcQ6dJHWZTaj9OEDECDYGTuy0=">AAACA3icbVDLSgMxFM34rPU16k43wSJUWsqMFHUjFN24rGAf0A5DJk3b0CQzJBmhDANu/BU3LhRx60+4829M21lo64ELJ+fcS+49QcSo0o7zbS0tr6yurec28ptb2zu79t5+U4WxxKSBQxbKdoAUYVSQhqaakXYkCeIBI61gdDPxWw9EKhqKez2OiMfRQNA+xUgbybcPsZ84ZVZyU3gFOSyapy6ztOSeQt8uOBVnCrhI3IwUQIa6b391eyGOOREaM6RUx3Ui7SVIaooZSfPdWJEI4REakI6hAnGivGR6QwpPjNKD/VCaEhpO1d8TCeJKjXlgOjnSQzXvTcT/vE6s+5deQkUUayLw7KN+zKAO4SQQ2KOSYM3GhiAsqdkV4iGSCGsTW96E4M6fvEiaZxX3vFK9qxZq11kcOXAEjkERuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxa12yspkD8AfW5w8BdpUz</latexit>

c0,l+1 = m(ct,l + 1)

<latexit sha1_base64="iqMvt03QlM2tngkG03RoU8G4Fmk=">AAACA3icbVDLSgMxFM34rPU16k43wSJUrGVGiroRim5cVrAPaIchk6ZtaJIZkoxQhgE3/oobF4q49Sfc+Tem7Sy09cCFk3PuJfeeIGJUacf5thYWl5ZXVnNr+fWNza1te2e3ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvBn7zQciFQ3FvR5FxOOoL2iPYqSN5Nv72E+cEkvhFeSwaB66xE7d9MQ9hr5dcMrOBHCeuBkpgAw13/7qdEMccyI0ZkiptutE2kuQ1BQzkuY7sSIRwkPUJ21DBeJEecnkhhQeGaULe6E0JTScqL8nEsSVGvHAdHKkB2rWG4v/ee1Y9y69hIoo1kTg6Ue9mEEdwnEgsEslwZqNDEFYUrMrxAMkEdYmtrwJwZ09eZ40zsrueblyVylUr7M4cuAAHIIicMEFqIJbUAN1gMEjeAav4M16sl6sd+tj2rpgZTN74A+szx8HzpU1</latexit> c 0
,l
=

m
(c

t,
l�

1
+
1)

<latexit sha1_base64="iqMvt03QlM2tngkG03RoU8G4Fmk=">AAACA3icbVDLSgMxFM34rPU16k43wSJUrGVGiroRim5cVrAPaIchk6ZtaJIZkoxQhgE3/oobF4q49Sfc+Tem7Sy09cCFk3PuJfeeIGJUacf5thYWl5ZXVnNr+fWNza1te2e3ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvBn7zQciFQ3FvR5FxOOoL2iPYqSN5Nv72E+cEkvhFeSwaB66xE7d9MQ9hr5dcMrOBHCeuBkpgAw13/7qdEMccyI0ZkiptutE2kuQ1BQzkuY7sSIRwkPUJ21DBeJEecnkhhQeGaULe6E0JTScqL8nEsSVGvHAdHKkB2rWG4v/ee1Y9y69hIoo1kTg6Ue9mEEdwnEgsEslwZqNDEFYUrMrxAMkEdYmtrwJwZ09eZ40zsrueblyVylUr7M4cuAAHIIicMEFqIJbUAN1gMEjeAav4M16sl6sd+tj2rpgZTN74A+szx8HzpU1</latexit>

c0,l = m(ct,l�1 + 1)

<latexit sha1_base64="g3rNAkMKTxizYXfyJJrcCBuoeAM=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS9mVoh6LXjxWsB/QriWbZtvQbDYkWbEs+ze8eFDEq3/Gm//GtN2Dtj4YeLw3w8y8QHKmjet+Oyura+sbm4Wt4vbO7t5+6eCwpeNEEdokMY9VJ8CaciZo0zDDaUcqiqOA03Ywvpn67UeqNIvFvZlI6kd4KFjICDZW6j09pBV+lvVTN0P9UtmtujOgZeLlpAw5Gv3SV28QkySiwhCOte56rjR+ipVhhNOs2Es0lZiM8ZB2LRU4otpPZzdn6NQqAxTGypYwaKb+nkhxpPUkCmxnhM1IL3pT8T+vm5jwyk+ZkImhgswXhQlHJkbTANCAKUoMn1iCiWL2VkRGWGFibExFG4K3+PIyaZ1XvYtq7a5Wrl/ncRTgGE6gAh5cQh1uoQFNICDhGV7hzUmcF+fd+Zi3rjj5zBH8gfP5Az5NkS0=</latexit>

x(l)
0

<latexit sha1_base64="pOBee2A5li3j0ewRVhhOiBSWhxA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgHsKuBPUY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9q7KlXqlVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3LvjLc=</latexit>⇤

<latexit sha1_base64="jGDyil3NznzIxkcId+AXKV20jDw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9OKxgv2Qdi3ZNNuGJtklyYpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzgpgzbVz328mtrK6tb+Q3C1vbO7t7xf2Dpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hrqtx6p0iySd2YcU1/ggWQhI9hY6f7pIS3z00nP9Iolt+LOgJaJl5ESZKj3il/dfkQSQaUhHGvd8dzY+ClWhhFOJ4VuommMyQgPaMdSiQXVfjo7eIJOrNJHYaRsSYNm6u+JFAutxyKwnQKboV70puJ/Xicx4aWfMhknhkoyXxQmHJkITb9HfaYoMXxsCSaK2VsRGWKFibEZFWwI3uLLy6R5VvHOK9Xbaql2lcWRhyM4hjJ4cAE1uIE6NICAgGd4hTdHOS/Ou/Mxb8052cwh/IHz+QOC8ZA7</latexit>

x(l)
t

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="5J+oPiKfoKwV19ayXrkUa6K4Els=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXucxrYrzbJBCNihX3Jo7B14lXk4qKEdzUP7qDxVNIiaBCmJMz3Nj8FOigVPBslI/MSwmdEJGrGepJBEzfjo/OcNnVhniUGlbEvBc/T2RksiYaRTYzojA2Cx7M/E/r5dAeO2nXMYJMEkXi8JEYFB49j8ecs0oiKklhGpub8V0TDShYFMq2RC85ZdXSfui5l3W6vf1SuMmj6OITtApqiIPXaEGukNN1EIUKfSMXtGbA86L8+58LFoLTj5zjP7A+fwBGMmRJg==</latexit>

W (l)
t

<latexit sha1_base64="M9c//lN7+YkRztHhlZrVWLzTNok=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXvCYVsV5NkghG5Qrbs2dA68SLycVlKM5KH/1h4omEZNABTGm57kx+CnRwKlgWamfGBYTOiEj1rNUkogZP52fnOEzqwxxqLQtCXiu/p5ISWTMNApsZ0RgbJa9mfif10sgvPZTLuMEmKSLRWEiMCg8+x8PuWYUxNQSQjW3t2I6JppQsCmVbAje8surpH1R8y5r9ft6pXGTx1FEJ+gUVZGHrlAD3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4AKeORMQ==</latexit>

b(l)t

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="T7Ooa/PBZ2zterJn4XHY22xLFfE=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBahHiyJFPVY9OKxgv2ANi2b7aZdutmE3YlaQv6HFw+KePW/ePPfuG1z0NYHA4/3ZpiZ50WCa7Dtbyu3srq2vpHfLGxt7+zuFfcPmjqMFWUNGopQtT2imeCSNYCDYO1IMRJ4grW88c3Ubz0wpXko72ESMTcgQ8l9TgkYqffUS8rizDlN+wmkuF8s2RV7BrxMnIyUUIZ6v/jVHYQ0DpgEKojWHceOwE2IAk4FSwvdWLOI0DEZso6hkgRMu8ns6hSfGGWA/VCZkoBn6u+JhARaTwLPdAYERnrRm4r/eZ0Y/Cs34TKKgUk6X+THAkOIpxHgAVeMgpgYQqji5lZMR0QRCiaoggnBWXx5mTTPK85FpXpXLdWuszjy6AgdozJy0CWqoVtURw1EkULP6BW9WY/Wi/Vufcxbc1Y2c4j+wPr8AYTrkeM=</latexit>

x(l�1)
t

<latexit sha1_base64="Mw1VFmeMAgX6MNVoA25N7BCG1lc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gGdoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOM73K/M2FK81g+mmnC/IgMJQ85JcZKvhcRMwrCzEtGfNav1py6MwdeJW5BalCg2a9+eYOYphGThgqidc91EuNnRBlOBZtVvFSzhNAxGbKepZJETPvZPPQMn1llgMNY2ScNnqu/NzISaT2NAjuZh9TLXi7+5/VSE974GZdJapiki0NhKrCJcd4AHnDFqBFTSwhV3GbFdEQUocb2VLEluMtfXiXti7p7Vb98uKw1bos6ynACp3AOLlxDA+6hCS2g8ATP8ApvaIJe0Dv6WIyWULFzDH+APn8AOKySaA==</latexit>

�

<latexit sha1_base64="Mw1VFmeMAgX6MNVoA25N7BCG1lc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gGdoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOM73K/M2FK81g+mmnC/IgMJQ85JcZKvhcRMwrCzEtGfNav1py6MwdeJW5BalCg2a9+eYOYphGThgqidc91EuNnRBlOBZtVvFSzhNAxGbKepZJETPvZPPQMn1llgMNY2ScNnqu/NzISaT2NAjuZh9TLXi7+5/VSE974GZdJapiki0NhKrCJcd4AHnDFqBFTSwhV3GbFdEQUocb2VLEluMtfXiXti7p7Vb98uKw1bos6ynACp3AOLlxDA+6hCS2g8ATP8ApvaIJe0Dv6WIyWULFzDH+APn8AOKySaA==</latexit>

�
<latexit sha1_base64="pOBee2A5li3j0ewRVhhOiBSWhxA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgHsKuBPUY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9q7KlXqlVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3LvjLc=</latexit>⇤
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Approximating a CNN layer
Target

LT
<latexit sha1_base64="IOB9WvzCdgv+6dgRgfcE6kiNqJU=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahIpREinosevFYwX5AG8tmu2mXbjZxd1MsIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM8yLOlLbtbyu3srq2vpHfLGxt7+zuFfcPmiqMJaENEvJQtj2sKGeCNjTTnLYjSXHgcdryRjdTvzWmUrFQ3OtJRN0ADwTzGcHaSO7TQ1LmZ85p2kvstFcs2RV7BrRMnIyUIEO9V/zq9kMSB1RowrFSHceOtJtgqRnhNC10Y0UjTEZ4QDuGChxQ5Sazo1N0YpQ+8kNpSmg0U39PJDhQahJ4pjPAeqgWvan4n9eJtX/lJkxEsaaCzBf5MUc6RNMEUJ9JSjSfGIKJZOZWRIZYYqJNTgUTgrP48jJpnleci0r1rlqqXWdx5OEIjqEMDlxCDW6hDg0g8AjP8Apv1th6sd6tj3lrzspmDuEPrM8fwEKRcw==</latexit>

x(l+1)
0

<latexit sha1_base64="Jv0cU0cQoKE4do6QjEQTHC3psCE=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahIpSkFPVY9OKxgv2ANpbNdtMu3Wzi7qZQQn6HFw+KePXHePPfuG1z0NYHA4/3ZpiZ50WcKW3b31ZubX1jcyu/XdjZ3ds/KB4etVQYS0KbJOSh7HhYUc4EbWqmOe1EkuLA47TtjW9nfntCpWKheNDTiLoBHgrmM4K1kdz2Y1LmF8552k/stF8s2RV7DrRKnIyUIEOjX/zqDUISB1RowrFSXceOtJtgqRnhNC30YkUjTMZ4SLuGChxQ5Sbzo1N0ZpQB8kNpSmg0V39PJDhQahp4pjPAeqSWvZn4n9eNtX/tJkxEsaaCLBb5MUc6RLME0IBJSjSfGoKJZOZWREZYYqJNTgUTgrP88ippVSvOZaV2XyvVb7I48nACp1AGB66gDnfQgCYQeIJneIU3a2K9WO/Wx6I1Z2Uzx/AH1ucPjLKRUg==</latexit>

W (l+1)
0

<latexit sha1_base64="w1NcQ6dJHWZTaj9OEDECDYGTuy0=">AAACA3icbVDLSgMxFM34rPU16k43wSJUWsqMFHUjFN24rGAf0A5DJk3b0CQzJBmhDANu/BU3LhRx60+4829M21lo64ELJ+fcS+49QcSo0o7zbS0tr6yurec28ptb2zu79t5+U4WxxKSBQxbKdoAUYVSQhqaakXYkCeIBI61gdDPxWw9EKhqKez2OiMfRQNA+xUgbybcPsZ84ZVZyU3gFOSyapy6ztOSeQt8uOBVnCrhI3IwUQIa6b391eyGOOREaM6RUx3Ui7SVIaooZSfPdWJEI4REakI6hAnGivGR6QwpPjNKD/VCaEhpO1d8TCeJKjXlgOjnSQzXvTcT/vE6s+5deQkUUayLw7KN+zKAO4SQQ2KOSYM3GhiAsqdkV4iGSCGsTW96E4M6fvEiaZxX3vFK9qxZq11kcOXAEjkERuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxa12yspkD8AfW5w8BdpUz</latexit>

c0,l+1 = m(ct,l + 1)

<latexit sha1_base64="iqMvt03QlM2tngkG03RoU8G4Fmk=">AAACA3icbVDLSgMxFM34rPU16k43wSJUrGVGiroRim5cVrAPaIchk6ZtaJIZkoxQhgE3/oobF4q49Sfc+Tem7Sy09cCFk3PuJfeeIGJUacf5thYWl5ZXVnNr+fWNza1te2e3ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvBn7zQciFQ3FvR5FxOOoL2iPYqSN5Nv72E+cEkvhFeSwaB66xE7d9MQ9hr5dcMrOBHCeuBkpgAw13/7qdEMccyI0ZkiptutE2kuQ1BQzkuY7sSIRwkPUJ21DBeJEecnkhhQeGaULe6E0JTScqL8nEsSVGvHAdHKkB2rWG4v/ee1Y9y69hIoo1kTg6Ue9mEEdwnEgsEslwZqNDEFYUrMrxAMkEdYmtrwJwZ09eZ40zsrueblyVylUr7M4cuAAHIIicMEFqIJbUAN1gMEjeAav4M16sl6sd+tj2rpgZTN74A+szx8HzpU1</latexit> c 0
,l
=

m
(c

t,
l�

1
+
1)

<latexit sha1_base64="iqMvt03QlM2tngkG03RoU8G4Fmk=">AAACA3icbVDLSgMxFM34rPU16k43wSJUrGVGiroRim5cVrAPaIchk6ZtaJIZkoxQhgE3/oobF4q49Sfc+Tem7Sy09cCFk3PuJfeeIGJUacf5thYWl5ZXVnNr+fWNza1te2e3ocJYYlLHIQtlK0CKMCpIXVPNSCuSBPGAkWYwvBn7zQciFQ3FvR5FxOOoL2iPYqSN5Nv72E+cEkvhFeSwaB66xE7d9MQ9hr5dcMrOBHCeuBkpgAw13/7qdEMccyI0ZkiptutE2kuQ1BQzkuY7sSIRwkPUJ21DBeJEecnkhhQeGaULe6E0JTScqL8nEsSVGvHAdHKkB2rWG4v/ee1Y9y69hIoo1kTg6Ue9mEEdwnEgsEslwZqNDEFYUrMrxAMkEdYmtrwJwZ09eZ40zsrueblyVylUr7M4cuAAHIIicMEFqIJbUAN1gMEjeAav4M16sl6sd+tj2rpgZTN74A+szx8HzpU1</latexit>

c0,l = m(ct,l�1 + 1)

<latexit sha1_base64="g3rNAkMKTxizYXfyJJrcCBuoeAM=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS9mVoh6LXjxWsB/QriWbZtvQbDYkWbEs+ze8eFDEq3/Gm//GtN2Dtj4YeLw3w8y8QHKmjet+Oyura+sbm4Wt4vbO7t5+6eCwpeNEEdokMY9VJ8CaciZo0zDDaUcqiqOA03Ywvpn67UeqNIvFvZlI6kd4KFjICDZW6j09pBV+lvVTN0P9UtmtujOgZeLlpAw5Gv3SV28QkySiwhCOte56rjR+ipVhhNOs2Es0lZiM8ZB2LRU4otpPZzdn6NQqAxTGypYwaKb+nkhxpPUkCmxnhM1IL3pT8T+vm5jwyk+ZkImhgswXhQlHJkbTANCAKUoMn1iCiWL2VkRGWGFibExFG4K3+PIyaZ1XvYtq7a5Wrl/ncRTgGE6gAh5cQh1uoQFNICDhGV7hzUmcF+fd+Zi3rjj5zBH8gfP5Az5NkS0=</latexit>

x(l)
0

<latexit sha1_base64="pOBee2A5li3j0ewRVhhOiBSWhxA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgHsKuBPUY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9q7KlXqlVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3LvjLc=</latexit>⇤

<latexit sha1_base64="jGDyil3NznzIxkcId+AXKV20jDw=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9OKxgv2Qdi3ZNNuGJtklyYpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzgpgzbVz328mtrK6tb+Q3C1vbO7t7xf2Dpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hrqtx6p0iySd2YcU1/ggWQhI9hY6f7pIS3z00nP9Iolt+LOgJaJl5ESZKj3il/dfkQSQaUhHGvd8dzY+ClWhhFOJ4VuommMyQgPaMdSiQXVfjo7eIJOrNJHYaRsSYNm6u+JFAutxyKwnQKboV70puJ/Xicx4aWfMhknhkoyXxQmHJkITb9HfaYoMXxsCSaK2VsRGWKFibEZFWwI3uLLy6R5VvHOK9Xbaql2lcWRhyM4hjJ4cAE1uIE6NICAgGd4hTdHOS/Ou/Mxb8052cwh/IHz+QOC8ZA7</latexit>

x(l)
t

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1

<latexit sha1_base64="uQrOauytbmEJrNNBTT3lkgiFwck=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgQcOuBPUY9OIxgnlIsoTZySQZMjO7zPQKYclXePGgiFc/x5t/4yTZgyYWNBRV3XR3hbHgBj3v28mtrK6tb+Q3C1vbO7t7xf2DhokSTVmdRiLSrZAYJrhideQoWCvWjMhQsGY4up36zSemDY/UA45jFkgyULzPKUErPdJuimfi3J90iyWv7M3gLhM/IyXIUOsWvzq9iCaSKaSCGNP2vRiDlGjkVLBJoZMYFhM6IgPWtlQRyUyQzg6euCdW6bn9SNtS6M7U3xMpkcaMZWg7JcGhWfSm4n9eO8H+dZByFSfIFJ0v6ifCxcidfu/2uGYUxdgSQjW3t7p0SDShaDMq2BD8xZeXSeOi7F+WK/eVUvUmiyMPR3AMp+DDFVThDmpQBwoSnuEV3hztvDjvzse8NedkM4fwB87nDyrfkAE=</latexit>ct,l�1
<latexit sha1_base64="G4vzAKUfqBvuBoSMSn1cPbS+Hlo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXgnoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse1flSr1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3RzjLg=</latexit>

+

<latexit sha1_base64="5J+oPiKfoKwV19ayXrkUa6K4Els=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXucxrYrzbJBCNihX3Jo7B14lXk4qKEdzUP7qDxVNIiaBCmJMz3Nj8FOigVPBslI/MSwmdEJGrGepJBEzfjo/OcNnVhniUGlbEvBc/T2RksiYaRTYzojA2Cx7M/E/r5dAeO2nXMYJMEkXi8JEYFB49j8ecs0oiKklhGpub8V0TDShYFMq2RC85ZdXSfui5l3W6vf1SuMmj6OITtApqiIPXaEGukNN1EIUKfSMXtGbA86L8+58LFoLTj5zjP7A+fwBGMmRJg==</latexit>

W (l)
t

<latexit sha1_base64="M9c//lN7+YkRztHhlZrVWLzTNok=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFYwX5Au5Zsmm1Ds8mSzApl2Z/hxYMiXv013vw3pu0etPXBwOO9GWbmBbHgBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGJpqxFlVC6GxDDBJesBRwE68aakSgQrBNMbmd+54lpw5V8gGnM/IiMJA85JWClXvCYVsV5NkghG5Qrbs2dA68SLycVlKM5KH/1h4omEZNABTGm57kx+CnRwKlgWamfGBYTOiEj1rNUkogZP52fnOEzqwxxqLQtCXiu/p5ISWTMNApsZ0RgbJa9mfif10sgvPZTLuMEmKSLRWEiMCg8+x8PuWYUxNQSQjW3t2I6JppQsCmVbAje8surpH1R8y5r9ft6pXGTx1FEJ+gUVZGHrlAD3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4AKeORMQ==</latexit>

b(l)t

<latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l<latexit sha1_base64="CBu8SNYm51ezvpq2v1FS1y20aFo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg5REinosevFYwX5AG8pmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDfz209cGxGrR5wk3I/oUIlQMIpWarN+hhdy2i9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+7pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uwxs/EypJkSu2WBSmkmBMZr+TgdCcoZxYQpkW9lbCRlRThjahkg3BW355lbQuq95VtfZQq9Rv8ziKcAKncA4eXEMd7qEBTWAwhmd4hTcncV6cd+dj0Vpw8plj+APn8wdNWY+P</latexit>ct,l

<latexit sha1_base64="T7Ooa/PBZ2zterJn4XHY22xLFfE=">AAAB9XicbVBNS8NAEN3Ur1q/qh69LBahHiyJFPVY9OKxgv2ANi2b7aZdutmE3YlaQv6HFw+KePW/ePPfuG1z0NYHA4/3ZpiZ50WCa7Dtbyu3srq2vpHfLGxt7+zuFfcPmjqMFWUNGopQtT2imeCSNYCDYO1IMRJ4grW88c3Ubz0wpXko72ESMTcgQ8l9TgkYqffUS8rizDlN+wmkuF8s2RV7BrxMnIyUUIZ6v/jVHYQ0DpgEKojWHceOwE2IAk4FSwvdWLOI0DEZso6hkgRMu8ns6hSfGGWA/VCZkoBn6u+JhARaTwLPdAYERnrRm4r/eZ0Y/Cs34TKKgUk6X+THAkOIpxHgAVeMgpgYQqji5lZMR0QRCiaoggnBWXx5mTTPK85FpXpXLdWuszjy6AgdozJy0CWqoVtURw1EkULP6BW9WY/Wi/Vufcxbc1Y2c4j+wPr8AYTrkeM=</latexit>

x(l�1)
t

<latexit sha1_base64="Mw1VFmeMAgX6MNVoA25N7BCG1lc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gGdoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOM73K/M2FK81g+mmnC/IgMJQ85JcZKvhcRMwrCzEtGfNav1py6MwdeJW5BalCg2a9+eYOYphGThgqidc91EuNnRBlOBZtVvFSzhNAxGbKepZJETPvZPPQMn1llgMNY2ScNnqu/NzISaT2NAjuZh9TLXi7+5/VSE974GZdJapiki0NhKrCJcd4AHnDFqBFTSwhV3GbFdEQUocb2VLEluMtfXiXti7p7Vb98uKw1bos6ynACp3AOLlxDA+6hCS2g8ATP8ApvaIJe0Dv6WIyWULFzDH+APn8AOKySaA==</latexit>

�

<latexit sha1_base64="pOBee2A5li3j0ewRVhhOiBSWhxA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgHsKuBPUY9OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6he9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlZ9q7KlXqlVL3N4sjDCZzCOXhwDVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD3LvjLc=</latexit>⇤ <latexit sha1_base64="8LVrqJucQl9xNwsjgr7UF8xAfX0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2bssV+qVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4+7jMo=</latexit>=
<latexit sha1_base64="Mw1VFmeMAgX6MNVoA25N7BCG1lc=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWZE1GXRjcsK9gGdoWTSTBuayYxJplCGfocbF4q49WPc+Tdm2llo64HA4Zx7uScnSATXxnG+UWltfWNzq7xd2dnd2z+oHh61dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOM73K/M2FK81g+mmnC/IgMJQ85JcZKvhcRMwrCzEtGfNav1py6MwdeJW5BalCg2a9+eYOYphGThgqidc91EuNnRBlOBZtVvFSzhNAxGbKepZJETPvZPPQMn1llgMNY2ScNnqu/NzISaT2NAjuZh9TLXi7+5/VSE974GZdJapiki0NhKrCJcd4AHnDFqBFTSwhV3GbFdEQUocb2VLEluMtfXiXti7p7Vb98uKw1bos6ynACp3AOLlxDA+6hCS2g8ATP8ApvaIJe0Dv6WIyWULFzDH+APn8AOKySaA==</latexit>

�

<latexit sha1_base64="w1NcQ6dJHWZTaj9OEDECDYGTuy0=">AAACA3icbVDLSgMxFM34rPU16k43wSJUWsqMFHUjFN24rGAf0A5DJk3b0CQzJBmhDANu/BU3LhRx60+4829M21lo64ELJ+fcS+49QcSo0o7zbS0tr6yurec28ptb2zu79t5+U4WxxKSBQxbKdoAUYVSQhqaakXYkCeIBI61gdDPxWw9EKhqKez2OiMfRQNA+xUgbybcPsZ84ZVZyU3gFOSyapy6ztOSeQt8uOBVnCrhI3IwUQIa6b391eyGOOREaM6RUx3Ui7SVIaooZSfPdWJEI4REakI6hAnGivGR6QwpPjNKD/VCaEhpO1d8TCeJKjXlgOjnSQzXvTcT/vE6s+5deQkUUayLw7KN+zKAO4SQQ2KOSYM3GhiAsqdkV4iGSCGsTW96E4M6fvEiaZxX3vFK9qxZq11kcOXAEjkERuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxa12yspkD8AfW5w8BdpUz</latexit>

c0,l+1 = m(ct,l + 1)
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• Proofs constructive.
• Defines algorithm to construct LTs that approx. given target.

ResNet-22 target on CIFAR10
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• Proofs of LT existence for:
• CNNs with and without skip 

connections
• general inputs
• general activation functions
• L+1 (instead of 2L) source depth.

• Experimental validation of theory.

• Analysis of subset sum approx.:
• Width requirement by factor 9-15.

Contributions


