{

"cells": [

{

"cell type": "markdown",
"metadata": {},

"source": [

"**Labo Maths 2019-2020**\n",
"\n",

"Atelier ModA®lisation
tumeur\n",
"\n",
"06 FAOvrier 2020"
]
}’
{

"markdown",

{},

"cell type":
"metadata":
"source": [
"Nous commenASons A
1

}I

{

charger

"cell type": "code",
"execution count": 1,
"metadata": {},
"outputs": [],
"source": [

"from math import *\n",
"import numpy as np\n",
"import scipy as sc\n",
"import scipy.linalg as sl\n",
"import matplotlib.pyplot as plt"
]
by
{

"cell type":
"metadata":
"source": [
"Puis nous
]

b

{

"markdown",

{},

dAGbutons le programme

"cell type": "code",
"execution count": 2,
"metadata": {},
"outputs": [],
"source": |

REEEEEEEEEEEEEEEEEEEEEE AV
"# PARAMETRES PHYSIQUES\n",
REEEEEEEEEEEEETEEEEEEEE AN R

"# Longeur du domaine\n",

"L=4.0\n",

"# Temps final de simulation\n",
"T=10.0\n",

"# Vitesse de transport\n",
"u=0.4\n",

"# Valeur de omega\n",
"omega=0.9\n",

"# Valeur de nu\n",
"nu=0.01\n",

"# Valeur de k\n",
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"k=1.0\n",

"# Valeur de p \n",

"p=5\n",

"\n",

"HEHH A A A A R R A\ D,

"# Conditions aux limites et initiales\n",
THEHH A A A A A\ D,

"# Condition aux limites : anticorps en x=0\n",
"def cd(t):\n",

" return t*exp(-t/2)\n",

"CD=sc.vectorize (cd)\n",

"# Condition initiale des anticorps \n",

"def cO0(x):\n",

" return 0.0\n",

"CO=sc.vectorize (c0)\n",

"# Condition initiale des antigA nes \n",

"def s0(x):\n",

" return 10.0\n",

"SO=sc.vectorize (s0)\n",

" \1’1" ,

HEHHER AR AR \D",

"# PARAMETRES NUMERIQUES\n",

RS EEEEEEEEEEEEE AV

"# Nombre de mailles\n",

"NX=200\n",

"# Nombre de pas de temps\n",

"NT=1000\n",

" \nn ,

THEHH A A A A A R R A\,
"# PARAMETRES DEDUITS (Ne pas modifier ce paragraphe)\n",
UHEE AR AR R R\ D,
"# Pas d'espace\n",

"DELTAX=L/NX\n",

"# Nombre de pas de temps\n",

"DELTAT=T/NT\n",

"# Condition CFL\n",

"CFL=DELTAT/DELTAX\n",

" \nn ,

THERHE AR AR AR A\ 0",

"# PARAMETRES DE VISUALISATION\n",

UHEHEE A A A\,

"# Delta temps affichage pour voir la solution\n",
"DTAFFICHAGE=1.0"

]
Hy
{

"cell type": "markdown",
"metadata": {},
"source": [

"On initialise maintenant les valeurs des vecteurs C et S reprA@sentant
les solutions discrA”"tes des variables S$c$ et $sS$"

]
by
{

"cell type": "code",
"execution count": 3,
"metadata": {},
"outputs": [],
"source": [

"# Vecteur contenant les abscisses des points $x_i$\n",
"x=np.linspace (0, L,NX+1)\n",



"# Initialisation du temps, Initialisation de C et de S, \n",
"temps=0.0\n",
"tempsaffichage=0.0\n",
"C=CO0 (x)\n",
"S=50 (%) \n",
"CNEW=np.zeros (np.size (C))\n",
"SNEW=np.zeros (np.size(3))"
]
b
{

"cell type": "markdown",
"metadata": {},
"source": [
"On AGcrit alors la boucle en temps"
1
by
{

"cell type": "code",
"execution count": 4,
"metadata": {},
"outputs": [
{
"data": {
"image/png":
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6+EOP/pRV]/02HWuv906jHIESS5B2QEIegopb4EfF9rfeWxjkU4P1BKaSBPall yrGM5XhBREARNO
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BVNLFEwmmHCcFrPs5NByYEGPINOEEQhNEQERHB1i1bjrocX3vecjOcMgbklCgBzLzdEYeuLcObwzT1
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VVWceuqgpzJ8/n3vvvReYItbZwWIMrLM9aa2BX+fCeb+CU24YOPzrTb/m2Z3P8sY1b5ARIYPOgIA
REets30xU6+zJgSMerBGDWgoA3575bfp0H2/uf/MYBSYIgjD+iCgoBXE5UL9300FkRzILEhewbs
CaYxSYIAJC+CO1iABCb49VSADh32rnsadjDvkbvNEEQhOMREQWA20NQcBB6B/uQLMlaikkKx9sDayY
XSYIAJC+CKiAEZLQfdCY+mgw4n2RBYkLuC9sveOUWCCIA]j14gCONx047uPLgRFKYvY3bCblu7W
CQ5KEARh/BFRAKP7CHyKwomJJ9Kn+/185vNxDkoQhInOaF1Sv/vd7zJv3jzmzp3LzZddRmur75f
N++67739zcXGbMmMHatePbfS2iATIenpdbt9Ugal zAPszKzuWrzMQhMEISJzGhF4cEHH+TZzzz9n69
atZGZm8vDDD3v12bFIB6tWrWL79u2sWbOGm2661d5en9vXBwURBTCmpcZ0g0bvPRXsIXZmxs0UU
RAEWQtP6+yRrGi0jIwWEDNO75040n55sr776K1ldccQWhoaFkZzZ2eTm5vLxo0bxzx2£453UT+R6dDk
TWOORhfS87uep6ul3ilBz6DgHIg)CSPiVx1+xg37XmIZ5QuwI/GTRT/ymH4119rXXXsvglauZOxM
mv/nNb7zylpeXc8oppwx8Hm/r7KC2FJRS5ymldiul SpRSPrfcVEpdrpTaoZzTarpR6L1ix/P1fTr
760RAedevt8Z4hKg6Yyn0knJplIdl8322u3Bys8QRAMOf2GeL6+PPdSeOgpp6iogKCgoIAXXnjBg
523 1jpbKWUGHgGWAkS5gklLgNa31Do88ecAdwOlabwalVGKwdmnp7GF7RTPNHS7iwn287UelQ2c]
dLVCaPigpJdlxxi90d8NuTkw6o6MVghCoJwFAR60x8PRmgdDWA2m/nmN7/JypUrufbaawf1TU9Pp6z
s8Auq0+kkNTU1OEH7IJjdR4uAEg31PgCl1Crga8A0jzzfAX7RWjcAaK2rgxVMtDOEgGIZ2P6IQmW
58by6HhBmDkpLsSURaIINTsCAY4QmCMAkKZIXW21pg9e/eSmbullprXX3+dE044wSvEsmXLuOggqqg
73111upgKhgz549LFq0KGh1GEowud /SAM/+GKE7TmCE50L556101 1KdKgfN8FaSUul4pVaSUKgap
gTmiYKLtVgCaOrp9Z4hyh+ZJXEEpRX5MPsUNXUdObUEQ]jk9IGY52ttebqqb9mzpw5zdkzh0OHDNnH
PPfcA8Nprrw38PGVWLC6//HImzpzJeeedxyOPPILZbAS6XfoJZkvBVyfYOMAyC5AHLAHSGQ+UUr
01102DTtL6ceBxMKyzjySY6DB3S6HNSTtD1EALwQd5MXm8WvIqfboPk5JIJW4IgGDz33MiGOkOmE
x999JHPtGXL1rFs2bKBz3fddRA33XXXmMO3WoL5dHMCnhsRpAMVPVK8qrV2aa33A7sxRGLM1XG3
FBo7/IhCRAqg/M5Ay0/Jp72nnYrWoVUQBEE4 fgimKGwC8pRS2UopK3AF8NgQPK8AZWEope IxupO
CYkka5R5TaGz3031kDoGIZG]y3VLIj8kHkC4kQRCOa4ImClr rHUBmYC2wE3hRa71dKXWvUqq/nb
QWOEFNK7Q0DeA27TWtcFIS5ImwiWzSdHY7gqelAEYXkp9pgbnRxradMtgsCMLxTFAXr2mtVwOrhxy7x
+NnDdzq/gogSimiwkJo8NASAThMg6ptPpPsIXYyIjKkpSAIwnHN1BoxjbaH+BI9TAHALORZz87Fs9
PXo6+5pkwx1BEISfppYohIX4HIMAQxR60GCO3mdyVkOQWzhYnfdrPgmhBEIRJzpQOShRi7NEfCYQQR
TrUKzMQNJ9/bSVVICowcf0rLuPXJbHXT1dFDTfmRrJQRBOLAYrUtgPz/4wQ8IDw/3m34srbOnlC
FelD2EXZUt/JjNEJKP7002D92ne/Dwt775Ln4ff+QzgwRgoD/sbiZffOK5+JIIgTDz6ReGmm24a8
T1FRUUONJb6Tfe0zg60g0Ccc86hulLh43BawTS1RMFoKvruPepuaaHhpHQ2vJI9Hz4gOYIiKI+MpX
sC9aiDUzE2UycejzDfT+6beE/dfvgS5tI/HHPxZhEIQpjKd19tK1SIm5cmXA/L29vdx2220899x
zvPzyyzT7z+LPOPvXUU4ANRBS+m1ChEh4XQ1t1Ld08fVovRctagrgb+yadoePFFdHs7jmQXS{f92Du
Hf fxBT6GCPpMy5s/kGE+C+3dPhz09ijogk/ob/dyyalgjCECp/+Uu6do6tdXzowQkk33mn3/TRW



mc//PDDLFu23jJSUFL91Hmvr7Kk1Co7+Vc3dxPZ0UPenJ234v/9D9/QQecEFxF33XWwvL4UZdgjl
Ns2zmCykRKaz9utZ3Bo6jZrf/56IL59NaF5QFmELgjCIGMAQr6Kigr/+9a+sX78+YDnHrXX2RCQ
6LARHAwf1v/89DS+tog+jg6hlFxH//e9jzcwOMoUnQ2ul3zIyIjIloa30SdPdjtH70EZW//CWZTz
4p3UiCcIwJ9EY/Hgxnnbl//35KSkrIzTUWwral3t50bm0tJIScmgvMezdfaEog+tjdQ3VvHU2 /+Ld
nUQft55INz8fULAVv6ABIpKgpcpvOZkRmXxW/Rnm6GgSbvkBVT//BW3vv0/4mWcGuQaCIEwORmMOd
PXPmTCorD79whoeHewkCHN/W2ROK21eewP7sn9gR0O41Dv/4T6b990FsQYNiWQOmMZkIJm2uNhg6Goi
5/HLMCfEOvPBiECMXBGGiMhrr7EBMFevsCUXsd75Dx4mn8LN/1PJAUpb/ jPOtBa3BR5dQRORN/F
raXEps4nyiL76YuiefwlVdTUhi0DaOEwRhgjJS6+yhtHpMd58gltkTCktMDHGLTgKMgWa/hCdDb
xdONvIMTg83911wthoL3KIuvRR6e2169dWxDVgQBOEYMGVEACBhNWMxKRoCrWgOSDa+t/0eV0Oh2
GOmMVbUYXU2h2NmENnUTTKyIKgiBMfqaUKCi1iB706iI8yfje4ntcwR51J9Ta0SAKABFLZ6F7715
CcFbIBJjyATk5spdQrgdkoNZIo3TESBIMWRMkgUwk8/HYC27z8ekxgFQRCOFVNOFGLsIcOOFNyDxX
5aCmBOIXmKgjU3F0tiIgl+918VBEGYLEwWS5UYgKswbeaCcOEixhAVsKyY5kDrUdGvislMIx2mmOf
/WJurd3LMMVBEEYV4TIqCkgp85RSu5VSJUgp232kX60Uql FKbXF/XRfMeMBOKTQF2mhHKfe01MAL
hebuZtpd7QPHHKefRMOTE507do51ulIgTGBGa519zTXXkJ2dzfz585k/£77£xW7PPPMMeX1550X
18cwzz4xVuCMiaKKglDIDjwDnAzOBK5VSM31kfUFrPd/99USw4ukn2j7MlpxgDDal3VEtNHjoDCc
DhNrBg37Tp6IMUBGFScCT7KaxcuZItW/awZcsWnwZ69£fX1rFixgg0bNrBx40ZWrFhBQOPDWIUSL
MFsKSwCSrTW+7TW3cAg4GtBYVN6IiLZb6XT10ekKOM3jSIC2Wr/JKQ7DAdBTFCwJICVhSUujcvn3M
YhUEYWLjaZ1l9NCuaPVm7dilLly41NjaWmJdgY1li5dypola8ak7JEQzBXNaUCZx2cncLKPfFI9XSp0
BFAM/01gX+cgzZkTbQwBobHeRHOVNn6bgjAco2+C23v6XgOadAEDZ 7Fp3btolNoIIgjIoPXiymtg
x14+IyjID4jnMWX5/tNH611Nhirle+9916+/0Uvc//99xM6xJIG5vLycjIyMgc/Hk3W2LO9vQoZowr
WwPPa6271FI3AM8AZ3sVPNT1wPUAMElupkdIjP2wEXZy1M13JkcCENABXy+YvIUj0Z6IQ1HZPngC
wTZrNilvvONvczPmyMijilMQhMnFcIZ4YGyzmZycTHA3N9dffz2/+tWvBjyP+jmerbOdQIbH53R
g00ourxXWdx8c/Ab/yVZDW+nHgcYDCwkLvOzYKosOM1kJD2zDTUnUftNdDeIJXcogphISwhEHdRwW
C22bMB6NyxY2CMQRCE8SHQG/14MJIx19syZMwc21wkNDeXaa6/117/+tVEe9PT0QOXsuOJ101ixZE
oyQfRIMUAGES5Cm1lsoFy4ArgKs8MSqgkUrXV/H8wyIOhTd6LALYWmQP5HinjjeluNT1IEASASP9uo+
ssOymoed27aJKAjCFGAOl1tkAhw4dIiUlBa0lr7zyCrPdL5KenHvuudx5550Dg8tvviUW991339g
H74egDTRrrXuBm4GlGA/TF7XW25VS9yql+u0AblFKbVAKEfQ7cAlwTrHj 66RITCOh/5HALQaAZSP
ZkqtoGr2WwxMQQkpZGhww2C8KUYLTW2d/ 61 reYM2cOc+bMoba2lp/+9KcAFBUVcdl1x0z82NhY7
r77bhYuXMjChQu555571I2NDWo9PAmgdbbiWe jilwesixezx+vg04I5gxDGVgTCGgKLhXNQeYgZRo
T+SjCu8VzLbZs+ncJgIgCFOFOVhnrlu3zufxwsJCnnji8Iz85cuXs3z58g007UiYciuabSEmrBZ
TYP83z+4jPyTYE2hztdHmaht 0PHRGPg6yMvo60sYiXEEQhHF1yomCUmp4/yNbNJIgs00q/+yghzO
higmkfLByhOTkAdO/f£f/TBCoIgjDNTThQA0sOsgTfaMZncC9gCtxQAajoG57G6RaFr7763D1QQB
GGcmZgiYA8JPNAMRhASAFFIDDPGHYa2FKzTpoHJRNe+vUcbpiAIwrgzZUWhaVhROLKWgs1lgxZgR
Qfc+6T4SBGHYMTVEYT ] 7bDBmIAUQhfCQcMIsYVS3e487WHNy6JaWgiATIk5CpKQQOEBO7XD6Xkw/
gilIfWGvCTRylFfFi8VOsBIHR6D10HDqJ7esYgZEEQJ1iCjdUnVIWnPXXXeRn59PQUEBDz30kM98x9
I6067rFCYqOWFWunv66HD1Yrf6uQWOBOjpg042CA33mSUNLMFrTAHAMJMAXCS5cTgexxiAIwnFJv
yJCcdNNNI8r/9NNPULZWxg5duzCZTFRXe/cO09FtnFxUVoZTipdNOYtmyZcTExIx1+D6Z2kgIQ47Gqg
0aAogNGFNEQUtNbUV7SRe/BkuivMvPivT£T290GIDiVrVhyZadMA6NgG3TORBEISjPK2z1y5dysg
VKwPm/8Mf/sBzzz2HyWR001Q0mJInrl18bTOBgass6+88sgxr4APpgQo9FtdNLW7SIs0852pf6/mth
gIzQags83Frk80sePDChog24nlBIpttYQIWDFbFM21HXz41z2Ehpk5IeYEEvEtg7O9TF8FQQgCT
z390NUHx3YgqeGIWDmddc73f9NFaz+/du5cXXniB1l19+mYSEBB566CHy8vIG5T2erbMnLFFh/VYX
I1vV3FjVzmdv11K80ZIeVx9J2ZGceWU+G23r+00ulXx6lac4dQhwAlJS2804z0/h87vcI3b0ObuGB
XRhCECCFIDPG6ourgw2WwUFRXx97//neXL1l/PBBx8MynM8W2dPWGIc7012Au3V7EigzpXB5tf7KN
n3KWalifxFScw+M52EzAgADuyLhV1Q3V5NdpTRmkjIjODS207ipe+/wObGXPKg2410tAe9ToIwl
QnORj8ejMQ60z09na9//esAXHLIJVX77bVeeYIn6+wIS3RYYFO8mrIWNv+)jrl11D2Fp6mX+0kzm
n50JPdI6KI/nArZ+UQCw2iwsDN/GuvYv8faft3PZTwpRpvETekEQxofRWmMAffPHFrFu3juXLl/P
Pf/6T/HzvPSCOW+vsiczAlpxDrC6gqDzbzj0e38ud/b6JsVyOFUa9x9TnrOe3SXCI9BATi3G11MIR
3eMwiiMhPI2/t3gg+2sH+rf7dVORAML601zr799tv529/+xpw5c77]jjsGnFGnIHX2RMUWYSYWY
hpoKRza20TR6v2Ubg8nlG5h0UXZzD0rndAnfgSueX7L6TfFg+uo800LyUgn6dCfcZ58DZvEPED2
vPhx7RCUBGF8GI11dnRONP/4xz+83k8k6+wpKQpgdCF11LfxyoOfUb67AVt4CKdcnMOcM90xhrl
vS/jwg5pDzaHUdni3BKyjZg4zARAGAEIEQVQZGZhOH7MLTHZzycQvONnQlkzBw/tRcEQTgSppwoakK
1x7mzgghpFXGkz9ZFWTr8s11mLOwgINQ/O7IiH2j1+y+pflexLFELcU8qywir52zJHIZz08rRBQEQ
ZJwTB1ROFpzcFsdRasPULW/mfAQ2IMWwg9/cioWgIn3SY4EOPhxwHLOWV2EJCeD2UxveRk5J861
eGMVPd29/g81lCIIWAQIgQLNS63yl1G61VI1S6VYA+S5TSmmIVGGWYtn0xn7+8chW2pub0fOgGew
PJGRHeF/gh7QjEdrrode/hl1F8WLzPMQV1sRCSmoqrzEnuiYn0dPVycLt3PkEQhI1EOFOKS1ikz8A
iwFHACMSRSr2mtdwzJFwHCAMwIViwA+ScnEx5rY8YpyZijNJgJgomhONgY+yREPaGivgd4gknlniw
+LZXLXZ2501151uZx1Z+dHYwkMo2VzZNIAXeyIoFQRAMCSFsKSWCSrTW+7TW3cAg4Gs+8v0ceADo
DGIsRCfamX16KmazUeUo+0icUj387/wQHxZPY1lcjrl7vNQ8haemdypyYzCamL0jgwBd19Lr6jgo
egiAIwSSYopAGlH18drgPDaCUWgBkaK3fCFSQUup6pVSRUggopsb/A300eDgl+mXA/87/Xs3xYc
ZahbpOHINSO1Lpra+nr60DzF1x9HT1UnWw+ajiFgRh4jBa6+zFixczf/585s+fT2pgKhdf fLHPE
MfSOjuYouBrUv7Aa71SygQ8CPzHCcAVPprR/XWhdgqrQsTEhLGIJLh+plR/g50Bj5aC/8Vn/aLgcwzs



SgoArspKUnOjAagoHgbLShCEScNoReGDDz5gy5YtbNmyhVNPPZVLL73UK0+/dfaGDRvYuHEjKla
SGFJjdPB4EUxScQIbH53SgwuNzBDALWK+UOgCCcArwWzMFmT6JHIJAGHTfH80b+Azde+CpZkQxR6K1
uxhYcQlxZO0efH4/XIFQQQuntbZI1nR3EILSwvr1g3z2VLwtM601YkZsM4eL4I5IXUTkKeUygbKg
SuAq/oTtdZNQHz/Z6XUeuDHWuuiIMYOwIBTakcAplRbNJhCoNV/91FcmOGDWtvpg6WQODIDrUCUA
gfnR7Pywgt 6ePsyWKekwIghBo/H1VvXRXtI1pmdZUB9EXTfebPlrr7H5efvllvvz1LxMZGemV971
1ztZa9yilbgbWAmbgSa31ldgXUvUCRLIvglYF17JIyopaCUO0YUUoPsozuYWBR/AR5ZktyhUHgIgLT
+aL95zUn2whZTpUUcauiAIESCRGOL18/zzzw94HQ31ulb01l1gqvBlYPOXaPn7xLghnLUGLsgZ1SB
3DEB+w+CjGHEBMa430tgslgxRwXR09/SyHPPabwpO0FEQRDGMEBV90PBSKyzAergq6tidcSMvv/yy
z7xinX2M80eU6kV4YsSDZR2BOIfkaUwBjZbOrO0hCFsHArUY1hVB9sGX3AgiBMOEZrnQ3wl7/+1Qs
vvBCbzeYzfUJbZyulcpVSp/s4vligpdWx1l+SixhZgJtZhGOFII3HOExgwkX2MKAJaUZHrc3UdgbM
JTI6IgCMcFo7X0OBlilapXXfsuTyTr7t8CdPo53uNMuGvOIxpEYubSWGtmFaCv3dRlobYww+SAhL4
F/V//KZFpKcQvunhxdrJ2REUFJUTWerClt4yBHHLgjCxGAOltnAoK6hfiaSdfZwU2Cmaa23D]j30
niEOLSgR]jSPROhAahmOpJEJPJI3T5£7uPD4unpr3G5wBRSEoKfa2t 9LgbmAlZx1aeNWXSWhAEYel
xnCj47vQyCBvLQI4FsQ4rje3DtRSGt7gIC4uju6b+bFpf3g/7wtFSjCykhwyOKpSIKgiBMPIYThU
1Kge8NPaiU+1i7g2wVUEhH]sFI/Y1E4s1XNngvYAGYOECLibCIKgiBMSIYbU/h34GW11Lc4LAKFg
BW4JJiBjQexIx1TCO8XBf8zkPpXNde215IT1TMobegCNoDEZAgGRBUEQJ1QBRUFrXQWcppQ6C80S
AuAfWut1QY9sHIhx06X29ImnMJIj+LQ0bolAp+WgoJCWAYDSxgA4jPIGDvZzV0d/Qc3vpTEARhA]C
1J5LW+33gvSDHMu7EOKxoDUOdLmIAVt+Z 7P3+RwEFWNY£5X9WsLBYsiYkDC9gA41TdANRXtpGeLY
VYBEGYOExpAS55+IWgINKS5gsYItKgD/UaQlEgqvJ6enetgucCNoCYZEMUGG6NrU+LIA]jy2hdUt999
110PPFES5s+f2z5e+9CVKSkp85rvvvvvIzcllxowZrEF27dgzCHRFTuu+i3+gioalbAjlyOxIDdh8p
PYWFbGO11D1LOfjF5zh3fkF3j55G62tvA3EVKUXNAGZ41ib+GpRMobMFtM1BIgH+MaCYIwnvSLwkO
33TSi/DfeeCOvvvogBQUFPProo/ziF7/g6aefHpRnx44drFgqliu3bt1NRUCES55xDcXExZvP470
8+pVsK/aJQP+wCNv+rmrXWVO3£fy7ztDiKf2s7T/3ET7239GNX79%xIRFO96wWwiHRFUMzSv/899r
Pgvn9BYdYjoJLuOFARhkjNa62ylFM3NxkZbTUINpKameuV59dvVXueKKKwgNDSU705vc3Fw2btw4
5rH7Y2g3FBzGiuKA3UdgrGqu2TXoUGdbKzveX8fWd9ZQ5ywl0QT1lgYor/+0WMmEPIyrx8J709X9
51spf/pKe39zPBy+/wIv33kHazOXUH+0Z8z0oJwlT1zTffpNKjm3YsSE505vzzz/ebPlrriCeeel
ILLriAsLAWIiMj+fTTT73ylpeXc8oppwx8Pm6ssycDh8cUhlnVHJI4IBz4A0HLVH]5/ezW7Pngfn
udukgfncc51N/Ga+VM+rF7PL8/+itfplpRkFJIA3LZTU/7TgPFlbcwcELTOLI1lbi6egkJHZ9moSAT
wWMkhngPPvggglev5uSTT2blypXceuutg+wt4Di3zp7o0hL1IN8YZbg+CyxrLrkIXPb/8hVEfv3Ygk
NpWDxEuadcz5J0bkAfLz1IA11Dbj6XISYBnsahXgsYIuf9WUu+c97eP6e2zBbP6Sh8nQSs7w32h
AEYXQEegMfD4azzk5IS0Dzzz/n5JNPBuCb3/wm5513n1fe9PR0Oyso0b2/vdDp9djMFiyktCkopY
uxWv2MKdc4yPnInNTviWbaKrK5+41A70Xn4DMxe fRajdMShv/7TU+056khxJg9K8d2A7gYIvncvO
D9aw77NtJGadNtZVEWRhHBINAXZPTwINTUOUFxeTn5/P22+/TUFBgVe+ZcuWcdVVV3HrrbdSUVH
Bnjl7WLRoUADGMJIQPLOpgrFXwHFPO7XGXZ+MnbH37Tcp2fIHZYiGVYBrzmv9G2r//Nyplns9yBl
Y1d9R61YISNhYVE]jLIQnvJ1Vez88P32b7+ZU65WERBECY JntbZ559/PitXrvSbl2Kx8Ke//YmvE
/3rmEwmYmJiePLIJwF47bXXKCoqdt5772XWrFlcfvnlzIJwbE4vEwiOPPDJuM4 9ARIFYh+GU21xT
zdZ31/DFurdob20kKjGIxVddw+yz1lmJv2AFPPOXtR+Z/pEwnLMnJg6owu7BERhMctpPHQP6krLyM
uLcPrPEEQJ]j6)sc6+5JIJLuOQSb4degZculWsWzZsoHPd911F3fdddeYxDdagioKSqnzgN9h7NH8hN
b6/1iHpNwDfB3gBRVUB6rfWOYMbkSVIfL6ktB1A7P+aJfx4AIPVEQuYVVYBp805EmdwzdruPzuoCv
BewAST1InkZr3Yd8tuYNzvnujUdXGUEQhDEgaKKglDIDjwBLASeG4+prQx76z2mt/+jOvwz4HE8B7
5GWMaW9g5Iv33mbrO2tIrgmi3WLn5Eu+wZwvnOtkfKL3CeE]s88G/6JgSUmmo2iwsWx8WiIHQO9
gtz/f4YyrrsYazj+yCgmCIIwRwWWwpLAJKtNDb7AJRSg4ACvAQOioLVu9sjvALznYoORWmvKd23n87
ffpPjTij+3r7SFjllya552zL0/tt3HHZhVIMEftbyhUaC2RpQFKxmK1GhUdRO+NmrOSWV5uo30b2 9K
Hf/YFRi1GKaQ2XS3bGffZ0WccNoZR11PQRCEoyGYopAG1H18dgInD82k1Po+cCuGHffZ2vgpSS10P
XA+QmZ15RMF88tLzfPLSc4TaHcz/ygXMXXo+cWkZPP3Rfnr376Cpw0VceKjvk5UyVijW3+hcFgHh
bPHUAAT7TQ1KSoaeHntpaQpkMgeiohDCUORVbeBR7NnwsoiAIwjENmKLga7WEVOtAa/0I8IhS61
rgp8DVPvI8DIwOUFhYeEStiRmnLSY1iPp4TTjuDKNDDG8rFOASbXfgVBXBbXQwjCmHx/ruPkolpg
T2HDhOWhUQ7SikSsuez/7MNuLg7CLEGiEEQBCHIBNP7yAl4TqlIJByoC5F8FXBysYOLSMphz11cG
CQJAglsIaltH4n80jCiY4wNOHXkL2DwHMYyNiQzGZFBFxM3F1dXLw88+Gq4YgCEJQCaYobALY1FL
ZS1ikrcAXwmmcGpVSex8evAnuCGI9P+1sHAW1dgTOORBTc3Ue+1gkPiILHLtFST2URkKkQhioNGyOCE
gKvH1QBEGYuIzWOnvdunWceOKJzJ49m6uvvpgeHt /+28888wx5eXnk5eXxzDPPjFW4IyJooqCl7
gFuBtYCO4EXtdbblVL3umcaAdyslNqulNgCMa7glXUUbOLDje6])2pZhRCHcLQo+HvgDZYXF09nb
SZvL2/3UFBGBYyW7HAWhwYykgIYym2mdyZs21bPvWOVAAEIRIxmhEoa+v]6uvvppVglaxbds2srK
vEDTwo+vrWbFiBRs2bGDjx02sWLGChoaGsQ7dL0GlztZar9Za52utp2ut/9t97B6t9Wvun3+otz
61tZ6vtT5La709mPHATItpuxaSgbiT22b3d0NXsNO0u8e5¢c2X11IS1iksKSmDAmADYwZSUOOH6TPNO
FxTTVP12Lo8CoIQPEZjnV1XV0doaCi5+fkALF261L/97W9e+dauXcvSpUudjY01lJiaGpUuXsmbN
mgDE74spv6LZbFLEOkKPpbRIBIXEYMSOBsvrfQ9FzA1h2V7ZXuawFbVIKdngbeEqadAEDp 9gq3MSUw
eZS0EQSgu/jktrTvHtMyI8ALy8+/2mz4a6+yCggJcLhdFRUUUFhby0ksvDTK+66e8vJIyMjMPDsW
KdfQyID7e0ObKAZjC6k+Fzf5dgMUfATLTULhc71i3YOORSeGAWAYx20PigZs21bmnOVtvy0IwsRmJ
NbZglatdke/+hFdXV185St fwWLxfgSLAfYEIDS8FC2FAIPNCEbDpni+sCOn01tTS193NyarMZYR
5RaF51gjC6ls+1a0luP6RyAIxwOB3ujHg+Gss2fOnMmpp57KBx8Ye7089dZbFBcXe+VNTO09n/fr



1A5+dTidL1iwJRsg+EVEA4sKt1JY0s1/ygChU+80SaY3EYrL4n5bav69CVRVWA/MwItaGyaRorO
4gc9Ycij/5gMagQ80kj59/uiAIR8ZorLMBgqurSUxMpKuril/961c+Te/OPfdc7rzzzoHB5bfee
ov77rtv7IP3wbTeo7mfkbUUjK4hf3s1g9HECTSATfC+CocttEImMEXHxNpggO0jNN72zVK/ £s9nm+
IAgTCO/r7JHs0bxy5UoKCggqYO3cuFl10EWefbZgdFBUVcdl11wEQGxvL3XffzcKFC1lm4cCH33HM
PsbGxQa2HJ9JSwGgptHE30t7dg93g55a¥YQyAsZsRrFXxhca9V6PEQBTAGMStgq201LL8ASGsghkm
IKFp8l+00IgjDujMY6e+XK1T73XCgsLByOLefy5ctZvnz5mMQO3WgS1gNFSAKgbyWBzq/ /ulxhmVv
XPy4B3Y+01l0ODKOpugN1MpGck8ehEmkpCIJwbBBRWGMB2 7BASI1H5H/U191D554G20rgsJ30bbrK
Imh8cz9tmb6vobedmKJEMV1cv7¢c3dJOfmU3NgHZz0ul1HVSRAE4AUIQ7iMOtxSGnZYanggVgf2Jkux
JNHYO0O0rgnlp6dTXSWNNJTO0z5gBWhJO5U+Vy+tH5ZDrwaTIjorEquCppoOUnLzKerpoebgPlJyZ4
xF9QRBEEaMiAIe/kfDtRQiU2H3asPqYsiUUe3qo3NPAYycXTWExvvtp3LUTLIrQnGjs8xKwZzkYQk
hpOxW3/jsvpdPv1V+ipaaetgqlrWTypYEMGhZVc9KacYQnBoT7GIgiATI446IAhDnts8eluoiIgVe
0gGjAeyxRrfQrno6ttfRubse3dlHNNXGPx0bOXHxYgoWnYQpdPCG2yHIybQXFaHMipBkBOEXS5hA
2P4EDD31G2CcV2BYtwBETS+Ve7/nLgiAIwUZEALCFMIkItVAzZNCleZAq90pgO]/bTUVZB195G6N
WYIkKwLOgkbFY85XF1PPDGOzyQPpNZQWQOBjGO05+5gb6Wtrw+RWABCaHsEXVguF£X3UPb2D1GnGu
ITIgCMJ4IwPNbuljQgnx033UU9dBy/tOgqt9J5FDXX2h8t52eug7CT0814cZ5pNxxMjGX5GHL ] yEpP
wphhVNVW5b0s/gVsQz2Q0pMc7A1I10NvQSW7IfOrKy+jpHablIgiCMWWO1tkPP/wwubm5KKWorTO
8IUVrzS233EJubi5z5871X//618/2zN2/ezJw5c8jNzeWWW27xaY1lxtIgouEmMCKW6uRMwfkHdFa
00vX2Qqgt /9i8qVRTSt30/uCyHS87 yJIXykn+ce FRE+QQ2hWIMp0eHwh3BqOI8RBVbs fUUh11i0LF4
LUKOY1h1NV3YS9MIrI2ighzDHX00iDVVhCEsSWCOonD66afzzjvvkIWVNe 4m2++yZ49e9izZw+P
P/44N95408/zb7zxRh5//PGBVMFWTxVRcIMSGUpOXReNr++180FNVD/0GS3rS1GhzgK+mk3yfy4
k6ZYFRFgex20uDehN1GRP818K/WsVKocsYEsSO3FIDTKtFWU3MITmTaulCEoQJzWisswEWLEJALG
nTvI6/+uqrfOc730EpxSmnnEJjYyOHhixyPXToEM3NzZx66gkopfjOd77DK6+8M1ZVGWBK]yloV
y+dexrp2FHHzTvasbkstG44hC03hsizM7EVxGI2r2EYwB4HZzYF2FXWLgp/ul0tiIijlta9CdJIJh
JNfS61iLitFRS1/VyYM9eOPvI6ycIU4m79zjZ1ltoxpmX0ODg/J53npftNHY509c+ZMv+X4s8t0cbs
g90dJT0/3yjPWTD1R60vonzFUS2dxA7q7D2Uz05Bg49GKONn5z6xnExob5LyA1BVoO+U8HkhxJfF
zxsc80FRKCJISHBaOwhOtEOQGN1BOmnpdHO3kFCDO65X48gTFpGYojnj5S5HYZY+XpfaUeepO07K6n9
cNyuvY2QZz/GFGHFfmISYTPjCM2JYsuOKt57roqqLhexDCMKw7QUEU2J1HbUOtPXg8XkfYtDU1K8
tuUMj7VhsiiagtsxR1hpiWgmsSmN3rZuzA6rVxmCIAwWmOBvOeDAS62x/pKenD9pwx+10kpga6pX
H6XQGzDMWBFUU1FLNAb8DzMATWuUv/7/h6TfClwHIAAIWHKt9cFgxNLX0k1vOxcR1i90wzYrDmhdxal
A40cpYwFbZ3E1BSQT/giJT4FDgt4EkexJ9uo+6jqSHEle6Z2aUFLp2 7Rp0ZzGRSRMWHOV 1bv4W2
LBsDKH+k/0knCOL2ARhIjJa62x/LFu2jIcffpgrrriCDRs2EBUVNajrCCA1IJYWIiAg+/fRTTJ75
ZP7yl7/wgx/84KjrMISgDTQrpczAI8D5wEzgSgXUUKN8DCjUNs8FXgIeCFY89hOTSP5xIVHNZXO
aOXjGEEBSPA2AQbOWAVEPBr+Rz3+p4sm09zTUgMMNrsgK72aglGJIdhgriX0dYudkOeKgp/3zwA
Z8gi1iAcO0Zrnf3QQw8NvPHPNTt3wC77ggsulCcnh9zcXL73ve8NmtHkOU7xhz/8geuuud7c3FymT
5/0+eefP+Z1CmZLYRFQorXeB6CUWgVE8DdIRNOFr/Z5H/ k+BbwcrmKEiMITECLCcONA+/gA2Aligl
zvCZJclutA4CTUvVNnZ301tdjiYsbOB6VGEbZznpOnyY+axpb215hZs2p9DZ23Y46ULiRBmIiMxjr
711tudZZbbvE6rpTikUce8XmOZ+ujsLCQbdu2jT7IURDMKalpgOeulE73MX98F3jTV4JIS6nglvyd
FSqqimJrBL6ZFitZiID7dS2TyClgIEHGZzuF4XKtkqf 6SHphpi4PPoHWRhs7nX10drYRYgl1CZHA
wWpF+9bglFKQBGEOWRQFEFX6/mPpf fKaW+DRQC3rt PAFrrx7XWhVrrwoSEhDEMcTCJETaghhOFSLco
NDn9ZokKjcJusVPR6ontA2pphDIhl1lwluo3+/51Z23F5IjK47m3jo6tvnf7U0QBGESCaYoOAHP/pV
0wOspgZQ6B7gLWKalHgbvJrgkROImoHG5Mob/LgknMbxal FKnhgZS3+p5DHOKea+xyDi7DclogQE
JWNmXNu+k+2Exfu+yvIA1i+CIbVw2TmaO9HMEVhESCn1MpWS ImBK4DXPDMopRYAJ2EIwjEfUU2KH
EFLWRYFtmhoDGxBkR6e71cUTGFhmBPi6R7SfRQeHY0o5xDTQUkiclsOhjr2goXNPw8grIghTBJVN
R11dnQiDG601dXV12Gy2Iy4jaAPNWusepdTNwFgMKalPag23K6XuBYgq01lg9hdBeFA391L8IolVo
vClZMw5SEcaaOurZvunj6slgB6GZ05rCikhgeygWoTWmufCO0ys6Rm4hnQfKZMiKiFsUEuhvusQ£fZ
Y+0OnclYJ+XOPpKCcIxTPOMNmCNNUSGbDbboJXPoyWo6xS01gquBlUO03ePx8znBvP506V+rUN3SS
XgM3X/G6EyoKwlYV1p4Gm2uNpg7mdkKjRo43t fXR3NzMIVZmdSX11L+8cdorbHb7SQkJIBCVYKOX
yj2mEB2DPSaGIms 91t 1WdJ8edhaVIEwlQkJCyM70Pt ZhHFAMMRXNIYELyhjoLW/oGF4U9q7 zuQN
bP2nhxkSrA/UHCG8Pp7S01NLSUpxOJy6XC2w2yM+Ht 94adJ7FbMXankRLy2wiIsJJzMaqmvKGYGFE
M83c4WQIMDLKWTBEE4SkQUPMi INYSgrKGDkwN1jM4AEVZzu014Ejf1BSa2srpaWlVBVXcXb52bz 8+
MugjcHNnpKQkFixYQFJSEtbtO+j83e84YdXzhGRKON7eTkVFBZ++vx1nz37+8Ic/cN11Xycxezgf
b/sHszNOo2tvk4iCIANBRUTBGIR0GOPBWX 174 IzRmQDohgPUdyoOHjw4 0BKor 68HwGwx4 7TK41Jo
RxXUWFF5Genj508Kddaw62taGggrH15SWGz2YiNjSXGmsZLD32IjtrHs88+y+nzZtPZ0waxFrr2Nc
JZvhfMCYIgJjAUiCh6EWswkR900a/AtCr29vVRWV1Ja2kUpF1L67BraunoACAsLIzMzk5NOOonMz
ExSU1T4469nkDYtjdzcXK+yQjL6F7B5T0ul9Dg4bd4y/nVgHZ9s3Y7VHkGnowN1oA/d04cKNAguU
CIJwFIgoDCEjlo6z3pj909XVRX15+UAroKyszBgPAKJJZHgsicyTLiQrK4u4uDhMpsEP67TwNL/
TUi10JCSirle7Swadgj7JiCTXTWufiyiuv5Mknn6SuO4eKrjJyXD1017U0mh31s0xBEISJRUTBg6
amJrIN9VQfKuexx7ZS6WFalz8ekImzSWzamJIpGPzob0b0Bhod/y0sLTONBOwGeaMpmwZmXS fWBwu
1KK6MQwGivbsdvtXHrppTz++GNsbiwhR+XQtbdRREEQhKAXZUWhr 6+PgggggRZAaWkpzc3NhAGp
2001NJPFixeTkZFBRkaGI2KQEaxVSAtP46Pyj+3TEZ21Ud5ePNTuHruJir+0xqQ4gqihsBSE1INJITM
gktKmEFmriO7DubSJyQk3kFQTheGLKiEJIJXVxdOp3NABIx0J93dhv11REQEMZmMZ ZGRkUNJm4 +63nb



z71SXkJITT7LzA6C2g9H+1eZEVMOdnbSVVbFSnhKV7plpxsWt59F93djbIedkGNTXFQVKGKro4eQ
SMsFM6bQ9m769nQs5uv1oahXb20EPOR3QhBEIQATBIR+0OSTT11i/fj1KKRITESk3bx4ZGR1kZmYS
FRU1sOrYtL8eTT11DR2BRSEUF4rXQm8PmH3 fxuwoY1HN/gqb9PkUhNCcHenvpLisjdPr0geOxgcZ
1Gw61kZWTRUpuPtYXn6cyxEq5riPhYAu230g) vVRWCIAh+mTKiMHfuXNLT072mhg41w70/87DTUu
PzoM8FjQchbrrPLAOiOLyf09J080g3ZucAOLVv3yBRiELt1AFBX3kpyThSxgenYWpvAbOYzy34K9
S4XURAEIShMmbmNsbGx50bmDmsUlRRhw202jUAUB03vtXv8ZomzxREREsH+pv0+063uSfnd+wan
R8TasFhN1B9gA8BssZCQkUVOXxdVpiacudOyY6kgCMLUEYWRY jIpOmPCKB1OFOLcaw8CjCsopci
OyuZA8wGf6eZwBS5bERLr37Rt8nkkRm+Kgvgqdt4Fhidg4 9pfuwmCx8XrObvg7eEAVHEARKNIgo+C
AnwcG+mrbAmeyxYI+HOV8tBYBpUdP8thQArDk5d033To9NcQyO0FAASPO2nu7WZE9Jz2GuqpHG37
13dBEEQJgYRBR/kJkawr7YVV29f4Izx+QG7J8AYVohur6bN5VtkQOnOy6dqg/j56eNlyuRnp6WtBa
ES5PqoL2pm842Y7Fc4jR]/CEzPY5elcfWoi0+yxMEQTgapsxA82jITwrH1as5WNAObmKAGUJxubB
rtf90YFrkNMCYgZQOXkURbWzGtbcWOtRbT115Cxyn7cClgpPz 9uQPnmEXWLLZMkkS5Mp2yvidw5Z5
KQNQ21TLgaa4m3RLG)fA9LxqCugiAInogo+CAVMOKAkUgWYUQhH9r/Au31RneSm+7uetradtDaVv
kxkUxE3Jyl70AEAABiPSURBVHRSuelKgvoOj1OEhMTgcOQTZZtL+50PiV16CEfbcmEfTpHrg7a2lu
3EFUlieUlgbncfMCTphxL7Fp6VTVL2FWxkL+uX8jVWNVIGUkB+0+CIIwIRBREMHORGNKaHFVK+£
N9p+vdyadlkglbfseo9Xgog2tmLa2PXR31w7kMZsjMCtFgyWHU7IuxeHIwxGe]jzUkDqUUva2tFF
+/kLjMHOLPUmMZQ+X/56bukzPmMjpAX2VROMaknnUHJut 0svug63t+3kSOfFXHUFRCG4xXYIgIBFE
VHwgd1gISM2jD3VrQDO9LTQlraXtraSw90/bXvo6qqE+dFQ/QRmsx2HI4+4uCWEO/IHHv6h1 iR+
//PlJHYm802Mg72uZQ4PJIyQzk84d073S4tMSqNp+0t+89Hts33Erdfo9IvPiMUVBKnFs37eTpX0
XeBnxCYIgHCIBFQW11HNnA7zD2aH5Ca33/kPQzgN8Cc4ErtNYvBTOe4XC5mmlr30NbWwnfzP8Qmz
rIhx/VGQ9/NyaTFYc935joU3A4cgl/8z4cmRdgu+BR1IA9/T4CC2ATI+KP/A737NtoICOnfs8Dgem
BXB/s9r6etxMHf0OY2zZfDMsfJu9xU8yM+Ek3q7dSF1ZGV1ZWWN3EWRBMNIETRSUUMbgEWAP4AQ2
KaVeOlp7Pv1KgWuAHwcrD1+4XI20tZW43/hLaG8roa2thK7uqoE8+RGhlLckEhVIMhHheTgcuTg
ceYSFZWBUzY3tDa]jYA34EAaAgroBX975KTUcCNLifZEr3RbQQELta9£S29KC0O0SJ14HiCe5el12tIW0Om
bEMG/B73hjlcnolL8wY9ZCLOVNDbNnOmYiCIAhjRjBbCouAEQ31PgCl1Crga8CAKGitD7jThpnTe
fRUVG/B6XyWtvaSIX3+dhz2XGJjTx948DscufxjO6x4+wviWnX4m0wJI5IKXOh01PBPRAKOgtAGBX
/S7fo3jDTSO/atQv7woUDxxMyDYGodouC2RJIK] /NcemPeoCxqJdP+f3t3Hh5VES5w/PvOlsmekD2
TBAIkKkYdOKERRFFJIJXF7brh0la9lmvVa+vy+Fzr49rFSm+51tZepdarrXsVKlopbogLShNZhbAvIW
ELEEICMWSW3/1jxiHLJCTAZFJ4P8+TJ2f0eTPnnR+c8878zpzfj0tZs3YNOzzTsdvtXW4TpZRgL
ZJFwQUONOGMEjge+rg9InILcAtAQUHBMSXj82zXg87tJS5sUOVHHxxXhdOaE7fYZmEFsLwKgg204H
xs55ZD1437FOHWYPDhpTOKkEQluxbwll5Z7XZ7ThwYKAru8vIWRSEuyUFCagzV2w4e2V2/4az65J3/
0n76Vgndr2Lg5j/Xrl1zN4cPh9K6VUVOTyCmXbznMwx/JExpg5xpjRxpjRGRkZx5RMTs517Bn9Fo
MGPkHvgptJT5tEbKyr3esAIJVmMIxXNgtLN9+4ChPPDzwe+eKdkP1i7fHOTupN+b62F5MhMAUbLSODh
m+/bbMtu28y0z£fVhib7yS0ZSH11PTIkx5+IxLaJX3GFWrlzZcY5KKAVIkSwK1UDzWebzgBOR3N8J
ZbNaGOpKZ1lnFUYpCWn+wx3dYFCDQhbR2/9p2t8eOHENDNOvbrM8t SqG+ppG6fW4AXMUDsSVhENFQ
MwypxFBcuY80GORw+£JISxmpRSqhMi2X1UChSJISCFQBcwEro3g/k64EQUpvPD1Vhg9PmJIs7UxgY 7
FC91DY0OfGWE4PTBzN/63ygD1eTEZfBIZ+PHWAPVY1NVLkObJIw87d3J2cQui4 fH6cOmOPpLNSq90g
Eg3sWVADcPTY7E7neSWDKBixQYm3nAbmS5hFcnIfVg9ezZhmXU9KKXUsI1YUJDFeEbkDWEDgK6nP
G2NWi8hjQJIkxZp6IjAHeB1KBi0TKUWNM] +kcH5mfwhyfn/KddYzI72D+AtdpUPYn8LjB7sRvDNV
NXqrcTWwPnvRX+UZSm/4Tpi/bSr3Z2xX5Py1FOLclZxJ5+FrH764mJ9%eIzU0v10uA3cG4Sr7n3cF
m515vz0uk9ZARE/vV10rMfpGLLC/QrXMmKFculKCilj1ltE71MwxrwPvN9q3UPN1ksJdCv1SCMKA
OoVgWUVNi6JwyOejyu2hyt1EVaOHgrSpVPZLoqrsWegIY0ejB49pefkkwiWrB2LPBuS58Z2YPIczpw
xdhxOR24nA6yrBa2iBI9P0vIp5Dz6CADGGPY0eXnujTUsEQ/z7Ad4£dd+LskbTL4 9hgrytbhsN+K
JeQJI3xWL277+cXrl60ZRSx0rvaG7F4zfsavkwI3jCdwbI4bmaAyxcuZmgxiz2uD3UeFu+y7eSSH
bKCPLcBzktK40LvzvZx9gDJI3+ngySblds/fpaK/RXMOvvdsPUOHTWSwW9+UhR6LCFkxdmbk9iLlr
xt45mfjmFN7g0cqqOm84jZy1g3nuslXUbn8RXr3XsGKFcs555zJEW0fpdTJI7Z2Q0gqCsYYOnl8wzZN7
8F1+8Pd3j3c3emhx00TveA56/MS4m3A5HYxJIT)jyD]/409thx/bcXWCLgXP+0e7+x2SN4bPKz0L
XFVQLGz2G6tmz8e7bhy0tLbQ+b0AGADVrD/DIRBfTOpP53pJveSxnEMMT rifRVzcRb81QVFWIgzD
1h75pWSgnOOGWKwh+3V/0OLzTtw+1t268RYBFeMg9wY02el1Judy2nHFOHAS57eTGOCgtr+aBN1fyl
H+eyRBXcvs7KIWIX/0Bmg6BIz5syJjsQJ9/2e4yphZObbMOfsIEgqmfPpn7RZ6T822Whob1ly401M
c7J15V4AGT30xNiWBZ5xubg3xc/WKTbzgmgJlb5CesZjt27dQUND3GFpIKavVOoUl2BiY4udGVzs+
LXPzfkD4sGF3Mt2cMYetZwlh8+kDeHNmf3w4ds4L7CHK7LTWNSrySK452cXxK4A/nTdXs63kHhWe
D3QMVX7YaU9Coh0ZHIF1VEfhN3uHDWIW3Y2dZ983GK91iFA4PJ3K8hga3F4Axo8ezbV/ fwGnp5HbU
zxYt16H03mIVaue6UKrKKVUS6dMUTgzNZGH+7u40S+DgRkpDE+MI91h0O2pXS0ZiDENcSXyb6rrr]
HRSMB1tsh5Pu2Cw2zsk/h4XbF+LxedpsFxESJ0/m0Bdf4m90al.GtcHgGPg+fyvIaAJdzxCQztW8]
VCY9/iEIZH+431UF1£fLNb3gavbl3GuSinVjlOmKByPScWZLK200fZw2xN5iCMeii+A8nmBcZDaMa
X3F0gab6liyalOnY7¥nnnYtxuzn0VctPHLN9k4mJs7F5xZHiVDTuDOI2reEXgqXbWx1t42303DkecDS
5f07toLVEgpICOKNTB5YCZ+AwviW7004cPBlcKgatoXvHgI¥YnzueeHs8H277MOz2uDFjsCOmUrfg
gxbrLVYLfUdmsG1lZzdagLgf/Y8djsDtKWEMKPOnsxPzOHhQ2X4AW78G42NtV17kUophRaFThmZn0L
f9HJ+Wra948Ci8wNDXnw7t92QGGsMk/In8XHEFx+G7k0Ox2kqgZN4+CCBfhgW57YB52717fRx4bSwB
DfsOmJ1EyYyJrPP+XevmmMcsNLMdewx5bGOgVPAP2FKgVOeVoUOKFEUHJ0PgVba9hcXd9+oCMOS



qbCmncC30Jgx4y+MohtrGXBtgVhto6defRXG7ab2nXdarM/qk0SaK4HVnx8ZQmr4+dPwuBvY80U1
/1DowukT/sf/U/bW/53GRr220JTgG1i0KnXT5KBAWi /BGWWXHgWN/CO4DsPyVdkMm5E6gMLmQ1 9a
8FBr9tDNnoEE4Ahw+j5rXXW2wXEQZPzKW6005dWWKEIrL7FZNZ2TI918+eRX5TKAXWGNZYs /my9gd
Kyh908t1JKAUSLQid1Jjk5d0Amr/6zgtgGDi4454+DvDHwle/B7wsbYhEL1w+8ntX7VrO80vxAe
gnXXEPT5s3UL1zYYn3J6dk44+2UvrsFCBSKcZddxf4dlaz9YhEXjC3g3zcl8bmcwwI3E3v3hr+g
rZRSAWhR6II7zy2itsHDnz7£3H6QCEY4E292wug32w2b0XcGyTHIPL386bCEFpKNT8fRpwI7Zs/
GeI98m8nhtDHQwt5UrN1P1frAl110Lxk4gg28RX77xEvaBydzeFMPwAW28ID/k3RW/wedzH/Nrvk
gdWrQodMEQVzLTh+Xw3BdbgK5rbD9wwHTIGgofPAINAWED4uxx3D71dpbsXMIJHFR+125520x133
0XTxk0cmNvywvXQs13EJztY/NZG/D4/IsLEa35A3d5gqSt95k17TComlzEecz8eTciOfLn34uF63
UurUoUWhi+6eUozXZ/jp26vCvsMHANMSXPQk102Ehb9s97muLL6SotQifl36a+gqa2haPxC1lTiD3
tNPb8+r9pgqaqwKrbc5rIx5VTF7ttVRNN8bAL2HJWDgmZP4euSr1Hh3UzAgmll1HvaRzoNloynf8t
rxvXC1l1C1Bi0IX9ctI4L4LS/hwzW5eX1LRfmDeaBhOE3z9v1D+XtgQm8XGQ6c/RPXhau7//H78p
sVQfIgIub96HIxhx733YpgaQtven5z2Jybhsyt7fSuW6QDfS5JtudSELljfeemoX9jFTGxcRz/5pa
ttCP/9hi2FDV8t4HpZRATYVCMbjpjELOKs7gkXmrWbC6gxvalvgFuEbB3B9CZVnYkBGZI7hv7HO
sqlzErNJZbQgDIz+fnMcepWH5cqruuadFYZg4s5iUrDje/8NKdAm851DM+gYvu+i80HzjA3FkPk3
BSAZfVJIHDN+102UcR16w6zZ2Gv4YbuVUggOKBwTi0V4+tgRDM1L505X1vJ6aUX4riR7LMx8Felz4
MWL2h0XaWbJTK4feD0v17/Mgl8+iNvb8sIwOrRpZD3wAHUffsT2227Hu38/ADGxN1758QhiE+28
8+QyNn6zh5yiEi6+9wH2763k9d/8FNu0Xnx/Vzr31G+12mRy7eYUf1c2B69XLz4rpdgSdvvFe6]
RoOebsrLw77qg720G3h1v/8g2LN+1j6pBs7p86kIKOuLaBdbvhlathxzIYcT2c9zAkZLYIMcbw7M
pneXr50/RJI6sP94+5nfM74FgP21bzxBrt/9n0sgalk3nsPSTNmIBYLITWN/GPOKnZvOUjx2Cx0V
TQfB6U3807sX+I+VM/4KVARUN2 fr9xVPD7GxnZHHOPNWU/7/KT2F6//MR0OfcGSp3sROQbY8z008ZF
siiIyIXAbwnMOfycMeZXrbbHAH8GTgP2AVcbY7229Jw9qSgA+PyGZxZt4gmPN+A3hgsGZ3P5gDz
G90vDabceCfQOWKINYPHVQKww/7CoYegUUTACHIXT29c6veWTxI1TVVZEOESiX9r+Us/POJis+Cw
B3eTk7HniAxjX10Pr0IeWKy0k87zwsrny+mb+NZROUYPyGvgMyKBjoZFPpXNZ99RmxccmcOeAKb
AcS+P2gbXzgKgFeEuljtnFubB1T840Z1zsCu9XR+iUgqpU4CUS8KIMIF1gNTgEQQFLjGGLOMWext
wDBjzK0iMhO4zBhzdUfP290Kwnd21bp59rNNzF1aRW2DB4 fNwoDsRIgzEinOSsCVEkd6goMcXyU
ZK/+Ic+1cxHMIrA7IGgyS5IyGtPyTmOBifyTv71l/PytvlsrgtczM6Ky2JYxjCKUorIjsOkr2w7Ce
98BivLAbBMZUASLSFbOITNIGfLr1iaPIHbJuIT9+NtXMrB6jXES] zFyWOwp/bhOUGTWIKZy3ZbA
QOBx5hB9fdvJoYE8mM4V8ZyLpsQlkxCeRmZRGVkI6KbGI2CynzNxMSp00ekJRGA88Yoy5IPj4fgB]j
zOPNYhYEY74SERuUwC8gwHSTVU4vCd9weH19v3seXG/dSvrO0tbvg2Fvi9p4GJ41MtKxiJHUDwyx
bGCybSKT1HAOGWGH+3UxrrZHmMk1UxDnY0//QBZNYYRm42FFUZCqoNrnlg94FfrBxIKaImpT/1Cft
nUJeTR6IJD79mK37sTENWk2R2k0OjJPYm53E+]7C+rRYtsVmUGlIxylhusGCxPix4gv+eI8sGxI9HO
ruaDc8R+t32n7WjdeG2KXUqu2DbSn51038d0992tihE81i2fC2g+rGglMK69GGOMVORggTRgb /Mg
EbkFUAWgoKAgUvmeEE671Uk1mUwgOXLNoOZQE7vr30yta2JvEiSP1jV7cHh8NTUMS4PHxgcfPP/x
+HJ6DJIDTtJrGpGge3DpvvMA7£YdL8DVzgczPtkA8fHGS5KI TWWRuppwmP30jTAy44BPrakKD7/£4K
z3EnPYj/NwJQ73dgxePlYPxDY6sPgSwCSBIQGV18Pu+ib8G3bSe6POB8FpcWK3xXIolUpNugV3v
AW300pDjI3DMVY8Vis+EfwWwScWEBYLPIjmy3Frb0kCbU70IMOGRCcZrWVDgiDhP+KFzTgRIFoVw
US5q1PsY7EA4AMxZg4wBwKEFI4/te6VGu8gNd4B2dHORCM1OhbIr51UAVNNHUCBO9IGLCXY fJQP7I51
TUkgpDkSyKJQCRSJISKCIOYCYwr1XMPOAHWeUrgE86up6glFIgqsi LWFRS8RNAHSIDAV1IKEN8asFp
HHgDJjzDzgT8BfRGQIJgU8IMyOVj1JKgaOL6HcLjTHVA++3WvdQs2U3cGUkc1BKKAVSeiurUkgpE
COKSimlQrQoKKWUCtGioJRSKuURfbpRUEakGth3jn6fTom7pHkLz6hrNg+t6am6avV9ccT169jTEZ
Rwv6lysKxONEyjoz9kd307y6RvPqup6am+tbVNA2R13YfKaWUCtGioJRSKUuRUKwpzoplAOzSvrtG
8ugbnb5qZ5dU3E8zglrikopZTg2Kn2SUEppVQHECgopZQKOSMLgohcKCLrRGSjJiLSZuO5EYkTk%e
D2JSLSp4£fkdYOIVIvI8uDPzd2Ul/MiskdEvmlnu4jIUBG8VArIgB6S1yQRAW3WXg+F1izvBOeWLy
EIRKReR1SLy4zAx3d5encwrGu3lFJF/isiKYF6Phonp9uOxk31F5XgM7tsqglstES5LO0w2yLbXsayY
k+gHwDDdm4 C+gANYAQxgFXMb8Exwe Sbweg/J6wbg91Fos70AUcC37WyfBswnMEPe6¢cCSHpLXJOC
9bm6rHGBUCDkKRWB/m37Hb26uTeUWIvQRICC7bgSXAbalionE8diavgByPwX3fDbwS7t8r0ullMn
5SGAtsNMZsNsY0Aa8B17SKuQR4Mbj8InCuSJidgrs/r6gwxnxGxzPeXQL82QR8DaSISE4PyKvbG
WN2GmOWBpfrgHICc4031+3t1lcm8ul2wDegDD+3Bn9%bfbun247GTeUWFiOQB04HNn2gmJaHudjEXB
BWxv9riStgdHKMYY4wVggbQekBfAS5cEuhzdFJD/M9mjobO7RMD7YBTBfRAZ3546DHItHEN1X2Vx
U26uDVCAKTRXsC1lkO7AE+NMa0217deDx2Ji+I1zvH4JHAf4GI9ne0Tb62Q0sCuEqZzut3AJ2J0dE6S8
93gT7GMGHARXx5NxBtO0Wivz1hKYDyX4cDvgL91145FJAFAC/1IMeZg681h/gRb2usoeUWlvYwxP
mPMCALztI8VKSGtQqLSXp3Igq9uPRxGZAewxxnzTUViYdSesvUT7GolAJINK/0ecCOIMIEXAYKE/1u
1igPmZYzZZ4xpDD78I3BahHPgrM60abczxhz8rgvABGb5s4tIeqT3KyJ2A1fel40xc80ERKWIjpZ
XtNgr2f4PAJ8CEF7baFI3j8ahbRel4PAO4AWES2EuhiniwiL7TWKiWh7nYxFOoRQOEPFCEXEQuUBAZrl
XMPOAHweUrgEOM8KpNNPNgle 98MYF+4Z5gHvD94LdgTgdgjTE7052UiGR/15¢cqImMJ/H/eF+F9C
0G5xcuNMbPbCev2 9upMX1FgqrwwRSQkuxwLnAWtbhXX78d1iZvKIxPBpj77£fG5B1j+hA4R3xijLm+
VVhE2yuiczRHgzHGKyJ3AASI fOPneWPMahF5DCgzxswjcPD8RUQ2EqiwM3t IXneKyMWANS ) XDZH
OCOBEXiXwzZROEakEHiZw4Q1ljzDMES5tmeBmwEDgM39pC8rgB+JCJIJe0AGY2Q3F/Qzge8CgYH80WE
+BgmZ5Ra090pNXNNorB3hRRKwEitAbxpj30on08djKvgByP4XRne+kwF0oppUJOxud jpZRSx0iLg
1JKgRAtCkoppUKOKCil1lArRoqCUUipE14JSSgkQLOpKKaVCtCgodZxEZExwODSniMOHx+dvPY 60



Uv8S90Y1pU4AEfk54AR1gUP) zONRTkmpY 6JFQakTIDieVSngBiYYY3xRTkmpY6LAROGAGL2ABAK
znjmjnItSx0w/KShlAo0jIPAJDHRcCOcaYO6KcklLHSKQbIJVWp7iYi3we8xphXggNuLhaRycaYT6
KdmlJdpZ8UlFJKheglBaWUUiFaFJRSSOVoUVBKKRWiRUEppPpVSIFgW11FIhWhSUUkgFaFFQSikVv8
v8xGUeDB+szewARAABJRUSErkJggg==\n",
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"image/png":
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1zAAALEgAACxIBOt1+/AAAADIORVhOU29mdHAdhcmUALWFOcGxvdGxpYiB2Z2XJzaW9uIDMuMC4yL
CBOdHRwWO18VvbWF0cGxvdGxpYi5vemevOIA7rQAATIABIREFUeJzsvXmcXEFWZ / /8+tXVVOb53ks5G
urMHA1QsshjFADIQZZhBNgUi810+I75kfiiCMELODjiMP5fRUZFRGAXBjUUULIJBRENOSAKBXIT
s3eml19n275/fHraru2m+H7k69z/v161d33XPg31NL3+c82z30ezxFSShQKhUIXxfTEd6wEOFAQF4t
1iDIFCoVBMc5QhUCgUimmOMgQKhUIxzVGGQKFQKKYS5yhAoFArFNEcZgncZQoh5QggphLAcSfOVE
kJsnOhxKQoRQnx fCHHNFFxNnjRC1d7Kvk77WHCFEUAhhnorrKSYGZQi0U4QQZwsh/1KE8AKh3EKI
1400gyf4GgVGQ0r5kJITy/Im8z)sdIcQDQoivvslzXCeE+PPYY1LKTOopv/L2RndsEUICEEJ8IPN
YSnlISlkjpUwdy3EpxsdRzRoVk4sQog54CvgUBHPABpwDxI71uBTFEUJYPJTJYz00heKokVKgn+
PsBlgFeMuOm4AvAgeBIeB/gfp02zxAApb04wPAB8Y890VATION/HOr3DazZ/zgSuA/48pvI7gFcAX
/r3e8a0bQK+ArwEBICNQIVB12gGbgf2pp+7FZ2j9dg8JnA38BfACh4Hr0sergPOMv+ZB4PuAI92?2
BugF/jX9fvYD16fbbgQSQDz 9HVImzPv6eeAldANtAW4b83reBC5N910CRIFU+hze 9PEHGK+OGES
ngLcAN/AKMHANMmwQ+CewBPMB3AVHivXWkz+1JJ+NWoLfMZ /Gt 9HvIT3805+R9X360/h0LAGS8AgY
JtPwEOIJJ+XZ+38Ps3H/hT+rl/SI/7p2P0f8aY¥Yz2s7sGYcn3W5514H7Es/bzO9w9bH+vz6ef475A
NRPkKQ8F6gAX8CDwQaAxr319+0ZxA1AD/Br4Sbot/x/xAKUNQU7f9LHrSBsCoCl19M/ko+o3uyvT]
5nT7JvQb38L0zWcTcI/B13gr8DgwCBDASUDZz27kmMCEf93381YE2fb2W67ZvoN9cmoBb4DXB3um0
NkAS+nH7eRUA4876Td8Me875uA2YzalD+GZ1iJbqg/A0SAGENv65hzZM8LVvB8YAUSBN1r /BEfXpTF
+J71U2pF/nMHBhif f2HUDF9GudDeygvCG4Jv1eWdCN4QBgH/N9iabfEzZNwN/By3vswivsljozv3
1/RDbAN3U]j7GE£3+2zUL/nl1+Ufs/Wph+3GvisSz4XgES5£Z1G67wxg2bH+vz6ef475ANRPiQ9GNn0U+
gD5TTazvYu3ptueAm8b0XYQ+a7UU+UfM/0f9EsYNwUeBLXnj+1iujs+xNwBfHtNOEPGPwIL0d+FC
R40d9TeALWGNFzinQb80oLxhw7E91if/nsN+gx27PswBJyR/vsBihuC9RVe4 7bMa6SyIfgf4D/GtN
WkPIN56ccSOHtM+8+B20pcdx9)jAS6VIPSEBRSvgc4acz3509j2pYCkbz30aghQDdYScASpv2nY
75/nyc9gRnT/ixwrYHPuuRz0Q2BF7iMt JFWP+V/VLL40OEVKuUVNKeZ2UshNYJJ7T/Ga6eSZ6WCjD
QfR/vPYJHkb+dTLXmjXm8cCYv8PoNzAjzEaf7U3kNUudsxVwAluFEF4hhBd4Jn08g0vmxvmNvJb
DYx8IIT4mhNg25hrLgZzYK581Q87gl1EHO0Ge7RvNcz88aW/37mIIT4VyHEZvTCBCIQnzfu/OvaDa
S5Kmwm4pZThMcfGijmsu8M+Z29yt97bPRZ/Clr11T6b1lSyhC6R/ZJoF8I8VshxGID4522KEPwDkBKu
Qt99rg8fegI+j9ChszMa7DI00PONSEMHWNPXeHS+df IXKuvwvOMcBhYMMHXLHXOEfQZ/zIpZUP6
pl5KadRolXgfsseFEHOBHWL/gh7GakAPyYgK581Q87gFENX04Zgjea/70Y1ihjml0gohzkGEXV+
OHgprQOM/NiFLPyaPc6+0HmoQQY79/Y8d1GHIW3zDmplpKeY+B65Z9rpTyWSnlWnSjsgv9Is1GUQB
mC4xAhxOLOLK0z/Xg2etz75XSXnwGEfFULMFOLUAPSOPCqLr1zZB1lwhhLAKIVYB/zSmbRg92XdCi
aH8D1gohLhKCGERQNWEPTTwIMHXcUAIcV2JI5vuBrwghuoX0iUKIS5rd5zYeADwghLk8/t1kIsVJIK
gaHfCL4hhGhLj22WEOICI68D3cCWeo8yVKPEFIfT57+eUcOdOUenEMIW4AVvkPASCLIVYKIarQP9P
NUsoDBsc41p8DXxBCNKa/Q58u07cWfRIXxDFiEEHeh561MUVK9kVIeBHGALwKkhbEKIM4FLxnT5KX
CJEOICIYRZCGFP1zx0GrhuyecKIdgFEOVSxjSGnshWylnLoAzB8UKkAOB3YLIQIoRuAHeiJPIAfO
a/Y+BP6iogopf/Zz270SfIXuADeg3HADSLvV/BV5KUu9dnjH21iINIFXJy+rgt9VejFUsgRSi8gfcNr
ZtR45fP/0d+wNgIn9v4HPZ571NeUUhSCTx7+K/ rKm230SWjQZz71vAS8LIfzoK1gWVTpnmv8Blgb
fo8dLXPtN4OVO+YxBYAX6apcMz60vuBkQQhS8Finlc+ifla/QZ9ILgCsMii+fDejhoP307+9Pyv
R9Fnga2J1+TpS8kFcF7ga+mH5v/t817Vej52NcwFeBROkvg5ZSHgY+hL56bDh93VsxcF+g8FwT+
nfgCPr34L30+QVFCUQ6yaJQTChCiLOB/y01lvPJIYj0Vx/CCEeBTYJaX8t2M9FsUoyhAoFIpJI10N
70b3Ts4HHgfO1lFK+ekwHpshBVRYrFIrJpAO9zqUZfSn0p5QROP5QHOFCOVBMc1SYyWKFQKKY 5747
QUEtLi5w3b96xH0ZCoVC80916deuIlLK1Ur93hCGYN28ePT09%30YCoOVC8YS5CCFG2g)yDCg0pFA
rFNECZAoVCOoZImMKEOGUCgUO5x3RI 5A0VAOABKIBL2 9vUSJ0WMILOMKuU910Z2cnVavlqd6vDIFCo
XjJHONVbS21tLfPmzUMIowKp726k1LhcLnp7e5k/f/5RnWPSQkNCiB8JIYaEEDVGHGsSQvxeCLEnN
/btxsq6vUCjefUSjUZgbm5URGIMQgubm5rf1JUImjuAB4MK8Y7cBz0kpu9F32bptEg+vUCiehSg
JUMjbfUBMLTQkpfyTEGJIJe3uEPOWSLCPp+vIvQ5YHftcSSKAyhOK5gHH80QSypEUukO0r8loskUiv



R6G71Ugqq4G3vej TUZwpyMYNUimFMRTKk4Q0mogUyR1HL8MEYVGXCalyThxkSAuk2hINCQikcIW]
GOJpJjAnNMzx909EC1IgpB0pal0CrQkgrSBtSMyOl1GU1Lkt0dUQgsoggbgQgzsILZgrRYEGYJjigx
ZxK/w0LUb1ZuMxG3mIhbLMSFGWkSp IRAMwmkgJQQSCHQEGhCgBDIEVUfVBQ+KfO9L3VOxXxTuf9fN
PY7+72P5L716aTFbgG50m9RpTnSNol11L2A0gp+z0bhBRDCHE J+16rzJ1Tco0144p+X4Q/7x1hR5
+PPUNBIgWFGQ7EivbtwMU55tdZKg6yRBym2 9RLg/Dn9JHAPqUEF7VVVVEF1480gG30WCx62z0XsjF
EhOGICFfZJ5g5L5g5I2HzjT101YgnE3LiJY06n/VM8gbgtHI46WPIyWGkImh9G0EerMdlrtM2mw
t+GsaiFcZcZvijuKr3U+08QC9jdUMIDTTb2uhl zSHEVqJICsckvgOTg5DasR6C41i5ymTGbzG6sdz
E4/d6efoXP+cjn7jRUPOHT7vs+D/33£3N4/z7+u08Ajc3Fdy598uGH+0G9/wHAJ279HOuuujrbvh
MPvv2BV2BSRefSHsFTUsrl16cfe9FZ24mXaPlLJinmDVglXyeK0sTmmSJI7£38fDmQ7xywANAtc1MV
3stCOtgmN3kpKWmiuYaG3VIWjZmHfkPb3x/GMbwNAGlxkmpdjNa6BFnXCTVtBO21/Nr7Go8PbeZQ
RJ/91FigWdrYzdya2bQ5W5kVrgLj92/gfG4rJrcPANHUgHIRN+bZsxm2L+BgYAbDHhsgECaobzR
JER7AN/w3/K59ICV2SzVL2s51jn0xVALOYZOLNy29DDs00zHj74Q64AXbG1 7hjOxNv1kGmC/8zD
RrtJrNdNisNNpslFirgLE6QLVYcdgs2MxWzGYzNrMFi9mClIWTEFYrZgFiYsJjMmITDITd5HXVYBS
D8u5vaWOg54d7Nz506WLF1yzK5/4MABLr74Ynbs2FG5M/Dgg6/S2NjImjVr60npoaWl0BC43W5W
rVpFTO08PQghOPfVUtm7dSmPj+FKoxd4bIcRWKeWgSs+dao9gUAgxI+0NzACGpv])6E8rmESSuf+x
19g6HOKG1ImlsvWMT 7F7exqLOWU/4dbvez8PTnwbMfWhfDB74E3RcgWhdjMempGklg/HL3L/nmlm
8SSAQ4tflUrj3pRk6fcTgza2djE1ia0adSR738£949+gEwmgVmzhroLL8B5+h1Y21rpf8vHnx7d]
etQkNomO6su6mDuimbiwUNs+ukPGXhrH7Utrzz+ocuzblkGO6LIWAPPZ4rfx15j0DhAd/dOnG1D
PCw+S084DadJ40MtTi5g6+C0hhoarWgxmWJ6ctttt7F3715WrlzJd2rVruffee8v2P/nkkyue89ol
nn2Xt2rU0ONenhn7vVrl/LMM89w5ZVTt6£TVPIHPwlcCOyT/v3EFF9/QpBS81/Pv8U3/7Cb2Ul0Ovn
/NKVywrKP4DDWVhOe+BH/5L2hdAl1f9ArrXQ17fcCLM5/700V70fYHTOk7jX1f9K0ubl+b0SRw5w
uF/+Rdib+6k7pJLaP3MZ7B1lzsqO6W/PHMTzE/uoabRz/seXseDUNgSSzY//gr/8/CFqWlg4d60Zb
6Vg6Gs8jedgfIF0lpImd7UMS8//ILtLOMOPfUP/PXVCf3m740000vz03g450t1FjMk/V2KhRHXYD
fvMGbR/yV0O46DpTPr+LdL1pVsv+eee9ixYwfbtm0jEAiwcuXKov0efvhhli5dWrQtn76+PmbPnp
193NnZSV9£3/gG/jaZNEMghPgZemK4RQJRC/wbugH4uRDi48Ah4J8n6/qThZzSSe57exQ/+tI8Pr
5zJVy9dQU1VibdRO+DJf4HtP4PVNSAF/woWqoJugXiAGzbewC73Lr5w2hedcvGVBUY1fugQOB66+
GhmJ0vn971G7Z2k30mF78+R5e/2Mv3avaWHPNYmx2C1JKnvvRD91+8bcsPuu9rL3xXzBFTQOx/fzt
aOEHjFQv5Y+8r9Lzcw4oVDbS0/1/P8XTuE9dwSg2THyybx2x7qb3WFYrpTWl tLdu2bXvb5ykWnp
/gsOdkrhog5decN1nXnAruf3E/P/JTPg45Yw5f+dDy8h/¥Yxi/gRmDN7bCm+0KopJbklhduzZbd7N
99+37d57+2z3FvZxuzn0iU9APMG8nz1MVXd3Tvsrvz3A63/s5aQPz0asy7qyY3rp0Z2+wfeNvWXXJ
P3LuldejhzMM378dLZKk9cYTeWl1PDz09PbznPd1U2b/0XzmXH6audbymOn60Yh5VIgqVAojh+KTd
znwoCgQODNnHNOObbxeASdAnZ1s2rQp+71i3t5clYyZ6U4EK906D7Ye9f02ZXVywrL2yEdi1 9EV7+Lp
x217z3cyW7£Xfbd3npyEt86cwvEFTUCUkr6v3ATyYFB57zwdwIjO0Pt3D688tZ9FZ3TkGIED2/ /G5
sd+zor3n8+5V18PgPfXe0h60rR+YgX7Q00d44YUXWL1yOQON/8veSAc/4Dp0r6/mE5YrI6BQFKO2
tpZAIJD%eyI8ggsuulDbb78dj0dfbLIx40buvvvut33e8aD+2w0ST2p89tFttNVWS8bXLTixvBMJ
ueOL/QNsyOP+rBfmADLs9u/nxjh9zadelXLbwsqJ9/E8+SfCFF2175bM48xJP8U1S5%/cSX2bg/
detSg7pkjAzzPf+ybNnXN43/X/D0IIwlsHibzhov6CeWjtNp566inal2tpY¥svTvelK7+KFtA3aTm
e8tmd4vdrL4AWCkUxmpubOeussli+fDm33nprxf7f/va3d6ezspLe31xNPPJEbbrgBgJ6enuzfTUIN
3HnnnaxevzrVqgldz1113ZRPHU4XyCAzy6CuH2DcS4kfXralBWSFu/uLXITwCH/110ZwA6CuEvvr
yVomz1XHLgbcU7ZMKBBj897txnHwyjddcU9C+9ZkDBDxRLrv1VKy20WTu5scedJezlcunn/w2rrQ
otmsT3u/3Y5tVRc/YsnvrtUwSDQS677Bz27£8Y24+0/x5t+Kz9cNpsZVSonoFCU4+GHHzbc9+abb
+bmm28u0L5gqlSruv//+70P169ezfv36CRNf0aCmfgYIx5N867m30GleE+9bVLIGTicwAK/cDysu
h44vJbu92Psirw69ymdO+QwN90ai fTwPPUzK56P9]jsQ5txVOSFANNC29dG9qp20E+pHL+8aYdv
G37HO3PfTPn8BAME/96GFkzRcfAJen5dXX32V1atXEw]8LwlRzU8Jp3F6£TUXt 9ajUCimH80QGO
DhzYcYCcb43IWLKmfz//wNSCXK5gUAHNzzQdgd7azrWle0XQuHcT/wANXVvPRfH8sKk2KsbD5GKp
1§9D/Nyjm9+7FGkJjnzn65MnydB4MU+7MuasXXW8tIJLLYGE40STWxgafpaX6+9gOKFxxwkzVIGW
QJjFNUYagAlJKfrblEKfMaWDVvApxu3gIXvOprPhnaF5Qstubrjd5Z2eAVrl1l1yDVZTcflw7y9/Scr
rpeWTnyy8TDTJ63/qo2tv040d1dnjOVCONzY9x7I151Hf1g5AgGCQGULRIAG5+P1+Xn31VU4++W
S8vseRwsnj4W7e21jLaQ3HrmxfoVACW5QhgMDfDnnYOxziitUG9I7efBLiQTj12rLdHtrSEE6LS
2SCGMD720PYTzyxIEEMsSO/VYZKxFCveOyvn+K4/v0AyEeekD3wQ0I1Y6JUBbHNgsc20Zvv27aRs
KU47bQUDAO9ysOETIOMATXDurufJrUygU71qUIlajAIlls0U20z8w8nzgjcedtDODgfSpxZskssFeP
5089zwbwLgLXVFuOT3b2b2M6d1F9ySdH2XX/tp77VQceC3Jj+63/cSOvc+bS1lcwPxQwGSwxGqV3
cgpeS1115j9uzZxGKb0LQIZz81zabNZWNuscgMKxXRGGYIyRBMpfvt 6PxefOJPqUtXDGTwHAMCLS
PLgkstFAf7S9xeCiSDnzzu/ZB//b54Cs5m61z5Y2DYSoW+318Vn5sb0hw7sY2]j/Xpa/7/zs8dAr
AwibCceJLfT39zM8PMxJJ53EwWMD]xKvPYJIMPrpzRjDVEFOmhUEwr1CEow+b9bsLxFBeub6Kjceed
T+u8TLy/bbePBjdTZ67h9xulF26WmdXvgqKarPPgtLc2HIZk+Prka66IzcMe3z28heEMLHkbLOoTa
YkkTdcOJalYKqysH37dsxmM11dLfgDr7HTcRka8I/tapMdhcIoXg+X//7v/zbc/+gqrr2bRokUsX
76c9evXk0gkivz78MEH6e7upru7/mwcf fHCihmsYZQJK8MdAdQIRZTIx5goEY+1t/0FVFG+eW7BJIL
xfjJ4T9y3pzzSiadY7t2kezvp+7COm8A4NAbblpml 1DbZM85vu9vrzB)4WICtXUAXA/ TkZEkK91V
NSCnZtWsXXV1dBIMvAbAl2clcu42FzuJ1DggFopCiMQS7du3i9ddfIxKISNQOZHC73WzYsIHNmz
ezZcsWNmzYkKOyniqUISjDpr8P8Z4FzditFZQ34yE4+BJ0faBst62DWwklQnxgbul+ob/8BYDg9



7ynoCOWSTKwl8ecZbmGKehxM7R/LyecPCo7Ht31BhPYFzbicrnw+Xx0dXUxPPJ7hHOhf/VrnN9S
p5aMKhTj YKwMt ZHK40suuii7d8Zpp51Gb29vQZ+xMt SN Y1ZGeqpRFUW12DfcJADrjAfP3t+5c4
HXoJUVKIh6BnowSzMrGovvU9E6C9/0aq7C2t7YeFal3y4PmiaZuyx3GeuBbVsBmIInCGxz6zHZLb
y17829fX4Hr73+MgdabiU2Ij1£fJYkV72Sevg0GXp/Yc3asghA/eU7L5aGWoE4kEP/nJT/jWt75V0
PddLUP9TmET34cBWFOpkhj0sJIDVWXalEMCWgS0salmGO0+os2g5Fo4R7ttJ45RVEF2w++6CcIgNIN+
QuUANEN+rr1DT1EzrXN1oJb0xEgNh6j+oP967dyINTULIuQspE/xNWOmt2cTpDAUF11AOFMYYj+]
cTTfdxILnnnltUr fRALUPITME rQQ+djQ5mNxW/ acew748w72yw2kt2CSfCvDHYBtctv650n61bkt
F40bCQ1JJIDb71Y¥vbgJd8xhROK1pHNgxne7T3pP98sTe8gIJgXI9RIMpnkwIEDrFy5Eq+vByFs9ITtn
NXowKYURhXvZMrM3KcCozLUGzZsYHh4mB/84AdF+yoZ6u0YVw9I50LVSITFAXAMju+Gk4rP4DNuG
tpGUSVa3ry72J/zyy2C1l41xd2CfoiRFOxzh5badukftIH7FQiFMLRt3Q+CE/wm7B0ubk4KGDJIBI
JFixYgNf7I1I1Z3AgmOCislorvzaFQpHDeGWo77//fp5991mee+45TCUMXkgG+jhl0B/1iC/Kyb
OLi8H10Pc3/fesU8t22zKwBYuwsLKteEWRILJtO/Y1SzA5C72Q0QP61nzt83LDQv17dgEwY+H17
LHYQT+20bUIk8gmp2bNaiUQ2MEhu768dHWAAU9HOVDkMF4Z6k9+8pMMDg5y5plnsnL1Sr785S8D
Sob6HcGrh/TQyslzjBiCrYCAmaeUP+fQqyxtXloyPyAljegbblD/40Q8XbR/c78dkEbLROSmoCHdm
z16rgqappmb6HITWIRIciiMcOULOLUZTUINJJK7kTLIJbhZjE4ITa5UhUCiOhvHIUCeTyalLH1Qz104
BXD3uwmU0snV1XuXPfVmhdBPbSfTWp8XfP31nSvKRkn/j+/WjhMPbly4u2Dx7w09JZ1i9ma+5H17
97FjOTFiLTbGT8cAAM20fp4+vr6mDVrFj5vDyDYEavnpFan2nxGoVBkUXeDIrx6yMvSmXVUWSrU
DOgJvTOVwOK9gV5CiRBLMOvvYRrdsQMAX4pCO6CINIYO+mmfn2tsYuEwI72HmMNG1KHssftAPAmx
zavH7/QQCAWbNmoXXtxWbcymvB+0OsrlerhRQKxSjKEOSRO1Sv9/pYaSQ/4D2070RWwRDsdO8EYH
HT4pJ9IjveQDid2E440aDN3R8mGddon5drCAbe2gl SMnNs fuBQAEUbESPAk12LPGVWLAKBNX1wn
E1cS1bVg7CQOQEYRRMCPAG66QKQSKZYZCgsZSxTveu/CIix0ONXSV7BN9/XXsS5cU7EQGML ] fB1Dg
EQzulwvFOhYszB5LHAL1169RVTfv6+jCZTDQImUkkXPSadYOxXQUUHFArFGIQhyGP3YBCAhe3FJad
zGNoJwgRtpWP/oHSECxoWYDMX3w9YJpNEd+7Esbz41paul3iBWu5n6VkfO8ZHDB61lpbsFeoyeQUS
E4WJjCBNb1ZTVIOfH+3t7USjusE4gM2klmyis6q4zpFCoZieKEOQx55BEfY1wVS5uBHbuGAOHTCSU3qg
RAe9EGyna2fzZsFD8wWAFkLIZ9aXGD4h4I0TSjugDacOTwQVpmj4rcIJQbCAFg79Bn/40AgM2bMIB]U
QIN7E9UsrXE0ofSGFQPpGDMgR57B4K0tnogLz /AMDw33XFO0XJdIsO4o0+6yK4Zie/cBYFtQfHtLOxH
dEIxXFS6VwIxX30NQSDIQCSHAWEQiHCATCtralEgruw2WawK5RgSU2uVeFQKIwzXvXRj3/845x00k
mceOKJ/NM//RPBYLBov7vvvpuuridWLVrEs88+01HDNYwyBHNsSGQWYCws14+DeWIEQvOXRwz ILG
xeW7BPfrxuCqvmFAneRYJIxXxIIEHT zFxD4B3sJ5VISBiC5EAYk90CqchbK8LCuldTa2kowuJOI8zQC
KY211aV1IMBQKRXnGawi+8Y1vsH37d1577TXmzJInDd77znYI+b775J0888ghvvPEGzzzzDDfddBO
PVGoi1ih10RZQjGkExp7Bs00d1lulCzk3gtasqIh20/£fD8D8+tIgprG9+7DMnFGOotjTr8/yG/M8gp
HDBWEKPAJrhx5CyhiC5uY6wuF99Ft PBGCp8ggUigNmvDLUAXX6Ag8pJZFIpGhY 9oknnuCKK66gq
qaK+fPn09XVxZYtWyZ870VQ1lcVjOOAKEO 9pLGwz4BEM69I0tC4g2+2g/yAllhga7aUl3t4nv3UvV
CaXDQkBBaGjkOEEQQQZZnQBITZIYCOM8VVALHRoawmazYTYPIWWKwOI3RIUVR6B41/C1LV9j13v
XhJ5zcdNiPn/a50u2H40MOfXXX8/vEvc71i5dyte//vIWCvnl9fZxxxhnZx0gG+hiTSRObWzGOCx
DQ01222wHfAebWzS2ZodJWaRmz/fhpXF9+jwNOfxmo3U90YmM5B2HT5IQ3sH11ir9xp7yxpDxXxVHDFO
PDWMK2trYTDethpX 7KJuXYzNZWK5BQKhSGMy1D/+Mc/JpVK8el Pf5pHH32U66+/PqddyVAfZ+wZ
0hM5C90MVN4074LGeWAtH2056D9YVmgu2d+PJESwl1fITI+oM1VwwldxZPFINuCBYuXEg4vB8Q7I9
PWFittgVUVvHsoN30fCozKUAOYzWY+8pGPcO+99xYYgs70Tg4 fPpx93Nvby8yZMydn0CVQhmAMB1
whZtbbcdomZsVQNBm1POTPh+uLC8kBxPalE8UnFM8hul+EmJcWkMugpVJI4B/vpWj3gTiaHIwBYW
hyEw2FCoZDuEUQ2UVU1kwOROOCc2G11SUygUIJRMPDLWUkr1799LVI1YWUkt/85jcsX1x4z11i3bhlX
XXUVtI9xyC0eOHGHPnj2cdtppk/YainFMksVCiM8KId4QQuwQQvxXMCHFcBK4Pu8NOGtmIRt PAsx+
ai8/iMxwKHEIimVc3r2QAiIGOAAAGAELIEQVSE2N69QPGlo7FIkkggQUNT 7pgCrmGOVIr69hnzY0
13FGG3YK70XTEUCR8gal 90RIPMUxvVKxRvi/HIUEspufbaalmxYgUrVagygv7+fu+66C4Ann3wy+
/eyzZcud/PLLWbpO0KRdeeCHf/e53MRARGIhMptwjEELMAMAGlkopI OKInwNXAAIMIV]y0eQOc063
gQ1bgo0QjOghoTIc90sre+bWzS32J75vP+aGBixFOMfI6V1+fkiWxd2AAgIaxhsAVwWdKs210XywX
oOudH+vcz0vA+AESWKEOgULxdjMpOmOwmXnrppadt69at¥926ddnHd9xxB3fccceEjO900FbLRY
2AQwhhAZzAkWMO§1zRRIpBf4wSRjwCr36Dr2QIDvgOAJT1CBKOh7HOMVO0zT+1iG4K61§xDMNGPQ
ENHR/ZYOh3NGgKPx4MQOAQdTI5kMMGZzWDAESR3GIC4VCMb2ZckMgpewD/hM4BPODPinlxvx+Qogb
hRA9QoieTKhjMunl 6PIMhgyBx6Ah8B+gzdFWcjMagHhfH7bOWUXbfB1DkO8RDPZjt1lioadKXpMg
URsoTxdKs9/N4PDQONBCLHwWJIgQLZJFYJZVcoQKBSKQgbcEAGhGOEPAfOBMUC1EOKa/H5Syvukl1K
uklKtaWyd/f93Dbv2ma2izes8B/Xf97LLADVkPMaecu+GwfQKZSJI70Y03XAuTJH41SVIW2hypEbw
fMND1DX10HJpMcRU94YaOR4BI2NjekVQICXrGGuwdbFpDSGFAPFIcciNPQBRYL+UclhKmQB+Dbzn
GIwjhOPucXgE30NQOxOs5XPcROJHMF1TehlYcmgIEgmss4p7BIGRCPUthctTvYPONLSPCQu50gB
YmkY9gsbGRiLhAwhh51DczDyVHIAOFCU4FobgEHCGEMIpIMXx5wE7]j8E4c]jkDuOwmmmpMRA+8R
yAXtIJYIBEKsFwelisIUikgwetncU9At9IpCA/IKXEOzhQkCgG3SOIXWKEW2HAI4gcpKgak/2Rh
EoUKxSKkhyLHMFm4JfA34DX0204b6rHkc8hd59ZTQY1mj OHK+YHBsODSCQzameU7BPv7QXAOGVQ
WG1aJOCKFhiCiN9HThop8AiE1YSplobH4wFIewQHiTqWELEO1ShWKBQ10SarhgSU/yalXCy1XC6
1/KiUMnYsxjGWw+6wsbBQMgb+Pmgo7xH0h/SVPeUMQaKvD4QoGhoKeWNoKU1dS274yTuoLx3Nry
EwNOKRJIpFrCKJI9uMy6BMZ85REOFG+b8aqPZvi0pz INTULlpMUs1030cIKXksDtsLFHs 6wVkxdDQk
aC+IrZsaKi3D0tbGyZb4Ww9U0OQv2LI11k6mlo9D0DSaKAaog6simfTiErgRmaM8AoXibXM0OhgCn



pwevlluyXclQHyd4wwlC8RSdAjeNYMVOhNHQkpBuCjugqOkn0Svb01lE8WZpaPS5yWLEfOCAAAW2 6ygi
UkpQnhgVx1BDY7XYQbgBGhC5PMVMtHVU03jbjlaFOpVLceuut/Md//EfJPkgG+jih36evuplzb0
DpI1NMI11B6WShAf7CfFkcLVebSIZ1EXx+0OVcU3vg+40giTKFAADPhGCNTVY7Xpx2U0hYynMDfoj
zMrhmJR3RANa3U0Wy04zMrmK95dDPz 7vxPbObEY1FVLFtNx++0128crQ/2d73yHdevIWMWNG6RCx
kgE+Thjw67PvdiOGwHIE37C+pvRMH/QcQbn8gEwkSAWMUF 91 xVDQHaW630Yp7/wYecI902zQqQpt
y6emVsYagra2NSFT/Ig2m7MyyK+1phWKigSQ6d+TIEX7x1il+wadOmsudRMt THCQPpm+kMQ4agXz
cC5vIvXX+on0WNpTet SQwOgqZhLSE3G/TGCrwB0D2C+rb2700kN20T 6quQUuL3++nu7iYW3YEQZ
gbiggVOFRZSvPsoN30£fCirJUO/ fv5+33ngLrq4uAMLhMF1dXbz111s5fZUMIXHCgC+CSUBrjYGV
Nf4+gCs90wfQpEZ/sJ/3zX5fyT7IJtHCcpaP4uYKeGM2zClcZBFzDdC5Z21n081i0IRgMkEgng6uqg
TR09gs3XQG0twbpOBjXYUCKVExiNDvXTpUgbS/+cANTULIBUYAprEMIfHGgD9Ka20VFiNxX9EA/1J
W31lubom7gWL790dFBP+1rb2wrapJRFPYJANEIsFKIMbG) IGWMTmMGtt+P1+gKwhSN1PIJTS1MaQQ
JFBjEeGuhzTXob6eKTEfF6W]j3uCm7v4jMP+95c8X1Jd4 1pWXGBWCWNLeXtAW] yRIx1JUNxOmigHg
mnNzBObaKoRJ5BiCw4 £78NWcrd/DrgyBQjFRGIWhz1icYDGb/ViLUxyEDvigddQbCQrEgxPwVQ0O0
DYX2234+4svM1nSA40ThwOTLWFYZtgOu5fbMUQQOG3zgAhfyhvLJoozhgqC2lkksPojXrIvidVZZy4
5X0oVBMb5QhQABNZTDiEQTOMT51xdf+ZxgK67PINmMdh2CdDYmgQaltb0dUBIU/aEORSBMG0IajJ9
wjg9R1/xhDYbBGKTOES+sgmWcojUCGUZZj2hiAUSxKIJmmvM7J1iKL22t7a8RzAcGcYiLDTaG0v2
SQ4NFwOLwahHUF3CI8juQyAlSv88xyOorallkdA9khHZiFUIWo3swaxQKKYt094QDPj1YJLDS0e
hYrJ40DxMs6MZkyj991YHBOSbAkSMBEFTX5xuCYZz1DViseghHCyUgqWGuHzUEMUQxwEDKycwgK6
YpXpOsUCjeWShDkK4gHpdHUMKQRIbLhoWk1CSHhoquGAIIeal4a22YLXnFZK4RanPCONEALHMGI
BbXQ1MDSQsz7S0/0FA0ygMMgW8cHKkGgH+WNYC2fTxgKD9HiaCnZnvJ6kfE41rbSoaFSxWQ5hsCh
W1WcMQTx2BAMkS52BuFQaQwgFoi LKEKRDQx1GQOMVESUAISGRsh5BM11DUC401L90FHRDKFND4B+
tKo5Go8R1isaxHYLOIMRRPOG5THOFCMVGMV330uuuuY/78+axcuzKVK1leWLEB78MEHG6e 7Tupru/mw
cffHCihmuYaW8IBv1IR6h1IW/7/FYDBRwGgorjgTjemJdWR+191rOGoK14n5A3VrBiKBGNEo+Es4lig
JQ/DgJdM1ldacGodYbIiEbS4xTdJepRLFCsVECTQylPfeey/btmlj27Z2tRUXq3G43GzZsYPPmzWzZ
SOUNGzZk5eSnimlvCIYDMVprDW7aEug3tGIIoNVZ2hCMVhUXegSIJWIpYOFmwYijk1b8Y1Q2JK5F
SgTimGltBMVksNkjA0otcQKI9A0Z2g4xitDbYRNN32WtWVvXOtTURGN]I2vXruWZZ56ZkHMbZdpPF4
cDMWMaQloKQsNQW151dDicNgR1IPYThEAJLa2GfcDrck791iKGMIasYYAI00x1ynSwAy+iclNTXE4
0P4a/QQVrsqJl08S3nx57sZ0Rys3HECctMyudZzLF52sH68MNehVwl /+8pc577zzuleee6iqyv3f
TuvrY/bs2dnHSob6GDASJLGis6Fyx7ALPAY1pauFYdQjKJsjGBrE3NyMsBbepMPplUDOutwkb8i
rbzTjzPMIzOmK6IwhcDpNpFJh/EI3Mh3KI1A0JoVKonOgb0HZ0dFBPB7/nxhtv5Gtf+1pWYyiDkqg
E+DJjDsSEQT1J21U157pw2hVcbnQUHJI4pKg3ARBD2pwlBfb4hSHSEJU3ZY61AHNssXaliGARSVVIWED
ukGw4Per031CBTvUsrN3KeCSJLUSS5cuzW5IULIVVxEXXX89//ud/FvTt70zM2b0Ogt 7eXNWvWTMaQ
SzKt7xLheJJQPEVLrYE11kE9rl/JIxiJjGARFhqgSnsZSbcbSINTObasIagrDAO0JTkwlHbROAUPN
owQSMWN3GHWwWGqampydYQuUGULttWYT1VOsYghQvJIsZjwwlQHO/PzNmzEBKyeOPP87y5csL+1xwwQ
Xcfvvt2QTxxo0bufvuuyd+8GWY1lsnikYB+0zXkEYTOkA81pUM+kK4hcLaUrSpOud2YmOsbAiHAX
PMb0gl5PVTXNyBM+nml YAKkLj8No4YgHtMNgSt1pOP1BxSKCWW8MtRXX301K1asYMWKEYyMjPDF
L34R0De0v+GGGwBoamrizjvvZPXglaxevZq77rglphITxcliWnsEwOEOMdtiZNVQ1liMobwiGw80
00cr3SbrdWBpLGwJIHrQ2TKTAGGPKAC/IDkGsIZs6cSSym)3M4ZaFNaQwpFBPOeGSon3/++aLHV6
1axf333599vH79%etavX/+2x3a0TG+PIGOIDOCILAG6WFe4alnPO6AINjuaS7VokggyHMTcX7xP2x
wvyAwAhr7cgPwBggsv1CGLxIcxmJONXxTXkECOXCENPaEAWHOOLAIECQGta9gQrZfFfEVAYQPNx6
Mt fSVFyZNOyLFawYAn3VkLM+d+ko6B5BLBY jHo/rhiA2iNXaxqCgKlYoFAazloYg4xEOVREMF1lc
IC6WOFN6Y1277aU00d0sJIXNTGY8gzxBoWoqwz0dN455QkH/UEGR2Pt INWRCJIgimgql ihUBhmWh
uC4UCMpmobViN7FQeHK64Y8sa8aFKjyV460ZNyu4DiHoGUMmMOIc)2UiN+P1FpBjkA4LAILKccQOx
OPDBMygglihUBhnWhuCkWCMlhgD6pzBwYolBO60oHVZpcpQ2BFMPOEiOIBZ00ogVkgUcQ90jnrWnI
zRGMTRRDxhC48Jv06mdVVaxQKIwwzQlB3Fh+IJXUK4srhIYyhgBcaCjjEZiLrBrKVhXnJYvDOWI
vZwl5iYwhcDotpFJIB/CZdoVStGlIoFEaY10ZgOBCjxciKofAIICsaAldEv8mXzxG4EVVVIMKgdhZz
dJ6ewwVeARpeYmcHEGeRyCEWGLRIbX96MVsrSoO0pFBMKONVH5VScscdd7Bw4UKWLEFnCt7/97aL97j
rUMOTGZMgohGoD7geWABNZLKf861eMYCY5XXsKYRIA2R+ByY25qKqolM1pVnO8RePXj9foNXsp0
VXFNb1VxMglf3ydrsApBrZHchOKhMEzZGENx0002G+] /wwAMcPnyYXbt2YTKZGBoaKuiTkaHub6el
BCMGpp57KunXraGwsvef 5SRHOs 7ThTfAp6RUL4GTgI2TvUAQrEk4XJKWDFZKP3hVUgWu6 IuLMJICXV
VdyT5J7xF51TxD4PNitTuwVumb581i4hkxomNOGIBAIZPMDAF 7poMVmmXLhKoXi3c54Zai/973ve
dddd2FKKwKOtRVOJge1DLUQog44F7gOQE0ZB+JITPQ5XUL9ks6Glox1DUD1Z3GhvLC8vkEfYTIihH2
xTFbTNgcuR9L20/DWV+f fayFEGCYqkdDQ7W1taOGIGW]xaryA4p3N3984D6GDU6bOHO22zT2B911
3Y8n28cpQ792710cffZTHHNUM] tZWvv3tb9Pd3Z23Td7rKUJ8ADAM/ FkKcBGWFPiO1DI3tJIS4Eb
gRYM6CORM+CHc4bQiMrBoyGhgKuMsWk4FeUFalYEHRtkggjgPWWjCTD/t 90GtHDUEgbcTGhoZmz
JhBPDEAGCA1lpkUlihWKScWI6FwsFsNut9PT080vE/1r1gq9fz4svvp]jTZ27rKUFUAU4BPSyk3CyG+
BdwG3Dm2k5TyPuA+gFWrVhiW+U28 TdyhTTCYWWWyxg626bDAX1FU2PwB6SsriURKAJINAUUUKN+H3
Utox6IxmPwExt1WsPwnGqqotIxF2YTASGEhoLNnMoQKN7d1Ju5TwVGZKg70zu57LLLALj00kub/v
rrC/pOvVxngXgBXSrk5/£fiX6IZ2gSnGnb6ZNTgMeQdgNzpaK8hLugqJu5dXNLtmvhMDIaxVxCXiLIE
RQc9/toP6Fr9DzBdGioxko0GKXTNKqrg4nHXdhszYzEk80JUCgmgfHKUH/4wx/m+eefZ/369%bzw
wgssXFi4h8K01KGWUg4Ah4UQ1i 9KHzgPenOpxZDyCxmoDSyxDI1BdPuQjpdRlhiosHQWw1JCX1iAQ



SOPJCVXglsRI9H3ZjJQUDZHYCUUOiNgldXVxBMUNGsHEULITOQKFYhIYrwz1lbbfdxg9+9StWrFjBE7
TwhaziqdKhlvk08JAQwgbsAwr 9pUnGHUpgM5uoMalLHEx4BZ31DEE1GiKaiZauKM4JzJT2CYBx7n
kcQC4£fQUkmcYwyBFkwgbCZMNNPWED1dT1zuEcIWfcahPAKFYNIYjwx1QOMDv/3tbwuOH28y1Mfk
biGl3AasOhbXzuAOxWisLkzMFiUOAK3FETWZXFFIXU6SHEHS1dYZKiIvkYinSMY1HHkbOOR9PORB
COxBKYEp7MmMOgv4BF8EgfWu8F1VMplAoDDItK47coYSxRDHOOYLglrJdjFQVp7LKo4XGIpKWlc
5PFkf8hYYgFUpgS0oeQRjOCB4AMEM4BITyqr0JBCoTDKtDUENNCcJiP5gWOMAgEFwlo/ ZGakgTmaVR
wv7RNMJ4HxDEA70hsCRExgKYO6PPRWOA2CzJZEyScCkh51UaEihUBhl12hoCdyhuzCMIjei/nel9
Ak9Un+2X16D2I0x2TM510kNpj yAVNBTxFTEEeaEhu920pun9/FLv16w8A0VCYZDpbQicBjyCsD6
LrxQa8sRO0Q9BgbyjZzJ+V21ZSXGPUI8nIEeaEhKSWpMTpDoVAou3QUwCergTGbcCidIYVCYZBpeb
dIpDRB8EYM5grBxj8BhceCwOEr2Sbo9pYvJAmM1DkLA8NOz3YnM4sNj04zKWgpTMhoZCoRBOp5N4Q
h+nR6tSYSGFQjEupqUh8IbTxWSGagjSHkGF5a0eqIl £fGgvIqggSmXC3NzgariOCalLwGo35x7PgqyEY
WOWGhR6BJI2VViWKEYpIYrwzlOeecw8gVK1Im5ciUzZz87kwx/+cNF+x1gGeloaAndIj8ePyyOoEBp
yx3TBuXIkPR4sRTakgbS8RI2tuM5QkiWKysR5BR14CBO6kUBG6BQJFJJNcQvPjii2zbtolt27Zx5p
1n80//+I8FfTIy1Js3b2bL1i1s2LAhW2U8VUxrQ2Coq)jsAmGCMrF/AG/UWzY/IKUsS6XxFES81L+
LwlPATbmgYRiUSyVcVWayMjiSQtV1VDoFBMBUOVoc4QCAR4 /vnni3oE01KG+nhglCMwoDMUGGFEFH
E5jK20xP1MMJ9SeUbNACYWQ8XnovgkBxwblwwE/7glF9k1R67KZgKS5FIBCL11NjRksbbgiigdIcX
OwPubvcSPhCp3HAe2mdUOXFK6eHS8MtQZHnvsMc477zzq6gr3KpmuMt THNIwWEt SFDEB6pPGBYCEd
VQudBQdqg/iEjpDOWCchrbcRLOUkojfh3PM12es8mjIo680ggqbulhobIWazQUggpaMKxVRgRHQuUwW
89+9r0stl1A+01WG+p]jjTuvbN45HebQMKkWSESDJISWRBkBOJKKY8WCs7FQiGOVKogNCSgzAirKUdn
yBOWEXLoOn7KI1BMB8rN3KcCIzLUAC6XiylbtvDYY48V7TtdZaiP0OZ5wnDg7BauRtfahEWhdVLa
LN6rvKVxUlVAYKzhX6BEKEykSsVSB4Fy2hgB+NPeQX0MAUkeQSLgIpbfSVKUGFIrIYbwylAC/+M
UvuPjii7Hb7UXbp6UMIfGAKxQ3FhYCQ6EhdOy/yR+tRzBaQ5BvCNKbltfmhobMeYJzDoeVZDJAQ
OhGRnkECsXkMF4ZaoBHHNMEK6+8MufYO0qGWgixGjic3kMATIcTHgMuUAG8CXpJTuyR/1ix0OMxagi0
1KHQUMYJKK88mvEIjOsMZQTnHGM8A1 2YwNyoL3vNOAxXZLBEAAKkLpDCkUk814ZKiBnLBPhuNNhrg
SR/ADOhvLCyHOBe4B/hfwkd5G8p2IYY8g4gVkZY8gLTjXUFVOXsKNcDoxOQorj8M11Uf9QKHygH
mM8gjT6SSZ1K/vk7UIoNGiDIFCoTBOJUNGH] Pr/whwn5TyVI1ILKO4GuMs87rJHSEWT1JSpXFUP50
FDS7S6tMxQoLjgX9umehmOMz1C+4FymhgDAKS500Ws1YTFO74kChULyzgqWgIhBCZ6eV5wPNj2t6R
004pJe50nEajNQRQORBAY1 7MwkydrXCNcIZUhU3roYjgXMCHzeHEki4Qk5EkaDInWex00tNVxeB
J2VQxmUKhGDeVbuY/A14QQ0wAEeBFACFEF3p46B1HKJI41int JONUQRGFMedUfdNFQ11F37m3S7sb
a3F22LBBKYzAKbI/fjCPsqy0ult7ePORkyq/ yAQQEYN2XVvG1LK/ yuEeA6YAWyUoS5UPJVROh99x ]
K+GwLhHUE1nKOV2Y1+ypGhbJBJHX104bWbE78NRbOBWLrEXk6kKVOKyrFYZAoVCMT4g3jWk1C8X
ObZ7coYz+YyrqngcygPlVgxJKfUcQSnl10SLFZKAbgrg2US8iUlVsgqraSSqWIRgNZeQmbtR1XIql
dCBOKxbiZdnUEnvHODIVHOKoOLOVVSjOhoVJowSAKkEphLKY+WEJwL+304aseEhtIegbnGml06gh
UCEYS1DW8ypUJDCsUkM1710eeeed5TTimF1StXcvbZZ/PUWW28V7XE33XET1dXFokWLePbZZydqu
TaZdobANS5D4Kg4VzEYOBlypfcgLrkXQaHgnNQOIgE/zvrcLSoBTESrjrxEIudmYuOEVFWxQ)GZ
JNcQfOpTn+Khhx5i27Z2tXHXVVXz1gl8t6PPmm2/yyCOP8MYbb/DMM89w0003kUgqlInLYFZ12hmB
cHkFopGIxWVJIL4ovoKmxary8vLbVgKBgIFywd]jYZ1lnaGecZHEwW) rBbEBZTjrxEPOE1 ZErLSy1 PQK
GYNMYrQy2EwJ+uB/L5fMycObOgzxNPPMEVV1xBVVUV8+fPpouriylbtkz42Msx7edarlAcgllQU
2XgpYdHoG5W2S 7eWFpnyJDyaKEhSCUO04tFUQWgoW1Wect2m90U9nyO10Eo+7CJIqVzpBievH0008zZ
MDAwoefs60jggx/8YMn28cpQ33///Vx00UU4HATgq6upd+eWC1Ct9fX2cccYZ22cdKhnoKyBSTGZJ
5Dbmg4 6Ty5zNYTAYULSJL1IBDYC/Ygzt20HVRVQ6Y8nSG7XUPKBAGhn7vFpuoIFIgpwIjo3De+8Q
1+97vicfrpp3Pvvidyyy235EhLgJKhP1a40QnFjS0e1NJQjyBiCpgrS/VLu0jpDkWBGX1iLPI/AVe
gSpUAJLiy5REQ6HEUJgMukGwY/eTAWGFNOFcjP3qaCSDHVrayvbt2/n9NNPB+AJH/kIF154YUHE
zs50Dh8+nH3c29tbNIQOmUy7ud4Y¥nHKe5yFLNAUJBSMUMRHk06XZjgq7GVEW4+11S1Zco4RHkIYV
Nc/Xg5hexexWmdIa+swSYEtUaktRUKxVExHhngZDKJz+dj 9+7dLFy4kN///vcsKVILtG7d0g666i
puueUWjhwbwp49ezjttNMm7TUUY90ZAncozrKZpalUgsmT1JcobAiOhoZTLjbm5eCl1CVoK6VI4gy
XxUammdoRLyE17NTrPNPOUupUIxnRgrQ/3BD36Qe++9t2Rf1i8XCD3/4Qy677DIMIhON]Y386EC/
AuDJJ5+kp6eHL3/5yyxbtozLL7+cpUuXYrFY+053v4vZbJI6ql 6SPdUgqvdhzgDsUNykuktfYMCs6
VVR71uLEOFjcUpSSow/5cnSEtkgRJoeBcR15Cs9JiVA6AQjHZJEeG+tIJLL+XSSy8tOL5u3TrWrV
uXfXzHHXdwxx13TMj4joZpdedIpDRBkYQOxwbmMvIQBnaH6qnosptI2NVnWI4gjTIKgfJOhvy83L
JTOJZgL5CV0Q+BOM1IR+QKFQHBXTyhB4w/ rs23ANAR) yCMptUQOmQdLswl1 9gr0JjQdYZM+TpD30oK1
01DcI7BYGhhJJINWm9QqF4qg4ZoZACGEWQrwghHhgqgqg7pHg+8BFTOCDyxCjpDmkbK48VSZK9iSMt
L1BST1/DjrMvdgxjAXGM]kUgQj8flZHHchdXagiueVB6BOGE4Ko61R/AZYOdUXIBrCAwpj 7rAbA
NbTdlunmh5eQOnN74dksrRHEEgUIRmK+H04 63L3KgbdI8jRGUq40GwdRDSpiskUCsVRCUWMgRC1E
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vRr7qTm4Nw7kdr7mt1VUrd78ca/WoIlSqmdwD8Bni5jsqnztVWEYAcwseznSYpviLyN1joNBIDu9
4FfAL+VW07406XUrhLj9aZWvxvBPbnQ/gWllI31vnguJdL8N49Pkcho6ZxX8ggbMWW6Z4dwwwC /XY
all2vup4PO9biFzTmfvwy8AUgW2Z8U+drgwhBKWVcgfS12Gw0tVzz74EhrfUtwEssgX4jacReclcd
PIN4pHWL+B/CDel5cKAUKEA/4vNY 6uHK4XxEvgMmdV/GrInGmtM1 rrWzHOJLITKXXTCpOGzFcNft
X9f1RKfRyY1Vqg/VcmsxHMbN1 9bRQgmgeXKvROYKme J1LIAbLIZ/GakKgX1lrrOallIvEjN4ADm+xTL
dQyn3VHax1cD021ccqgdVSmlrR7XVkpzMd5sv601l/ndJk4bMWTW/ G lnuWsuAD8BHIwx1Ij7sapf
DbofPwwcUOpdxVg+PgKU+vYKm02dr60iBG8Clym19111bBjJ10dW2DwH/Ivc498GXtG5zEs]/ Vg
xInwMY5230TwH/H6uEuZulIkKC19jTaKavVU/+K6gFLgToz /v3N1uK4C/hgdqLlX+yzJdmdZ+zWvxgxJ
wppXqUUh25xy3AR4B3VPiV/X6sxa9G3I19a6z/RWu/UWg9hvEe8orX+vRVmmzpfDTmzeKPRWgeVU
08CL2JU6jyjtR5RSv0ZcEpr/RzGDf0O/1VKXMITO00feJX48ppY4B6ZxfD2+2X0gpv8WoJtmml JoE
HsdInKGl/jrGedJHgUtAFPiDzfapRr9+G/jXSqgkOEAMeqoOYqg/GJ7ZPA+dz6MsB/ARaX+dallav
FrObM2QBwXCl1xhCe/601/mGj78ca/ar7/ViOes6XtJIJgQBEFocrbKOpAgGCIKWRkQIBEEQmhwRAk
EQhCZHhEAQBKHJIESEQBEFockQIBEEQMhwRAKEQhCZHhEAQI0BS605cYzKHUSqV62+/sm+NIPxST
BvKBGGNKKX+K+AAWOBJr fUXG+ySIKwJIEQIBWCO5/1FvAnHgXgllpsEuCcKakKUhQVg7XUArxulg
Jgb7IghrRiICQVg])SQnnMNoG7TwEGENaPNtglQVgTW6L 7qCDUG6XUTwNprfXf5LpZvgGUOgKloyu
INWAAAERJIREFUfgXRvgnCapGIQBAEOCMRHIEGCEKTIOIgQCILQ5IgQCITIgNDkiBITIgCE20CIEQCE
KTIOIgCILQ5IgQCIIgNDn/HOs6J1ly/oHVEAAAAAEIFTkSuQmCC\n",

"text/plain": [

"<Figure size 432x288 with 1 Axes>"
]
}y

"metadata": {
"needs background": "light"
1y
"output type": "display data"
}
1y
"source": [

"# Initialisation des figures\n",

"plt.figure (1) \n",

"plt.title('Solution, concentration d anticorps')\n",
"plt.xlabel ('x"'")\n",

"plt.ylabel('C') \n",

"\n",

"plt.figure (2)\n",

"plt.title('Solution, concentration d antigenes')\n",
"plt.xlabel ('x")\n",

"plt.ylabel('S') \n",

"\n",

"# Boucle sur le temps\n",

"while (temps<T-DELTAT) :\n",

" temps=temps+DELTAT\n",

" tempsaffichage=tempsaffichage+DELTAT\n",

" CNEW[0]=cd (temps) \n",

" CNEW[NX]=0.0\n",

" for 1 in range (1,NX):\n",

" CNEW[i]=C[i]-u*DELTAT/ (DELTAX*omega)* (C[1]-C[i-1]) \\\n",



" +nu*DELTAT/ (DELTAX**2*omega) * (C[1+1]-2*C[i]+C[i-
1]1) \\\n",
" -k*DELTAT/omega*C[i]*S[i]\n",
" for 1 in range (0,NX+1) :\n",
" SNEW[1i]=S[i]*(1.0-DELTAT*p*k*C[i])\n",
" C=CNEW\n",
" S=SNEW \n",
" if (tempsaffichage > DTAFFICHAGE) :\n",
" tempsaffichage=0.0\n",
" plt.figure (1) \n",
" chaine='t="+str (round (temps,2))\n",
" plt.plot (x,C,label=chaine)\n",
" plt.legend(loc="upper right') \n",
" plt.figure (2)\n",
" chaine='"t="+str (round (temps,2))\n",
" plt.plot (x,S,label=chaine)\n",
" plt.legend(loc="'upper right')
]
b
{

n

"cell type": "code",
"execution count": null,
"metadata": {},
"outputs": [],
"source": []
}
1,
"metadata": {
"kernelspec": {
"display name": "Python 3",
"language": "python",
"name": "python3"
bo
"language info": {
"codemirror mode": {
"name": "ipython",
"version": 3
by
"file extension": ".py",
"mimetype": "text/x-python",
"name": "python",
"nbconvert exporter": "python",
"pygments lexer": "ipython3",
"version": "3.7.1"
}
by
"nbformat": 4,
"nbformat minor": 2



