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Description: 

Utilisation du tableur pour modéliser un jeu et conjecturer l'espérance du gan.
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Enoncé :

Un jeu consiste à lancer un dé équilibré après avoir misé une somme de 2 Euros.

Si la face 4 apparait, on gagne 4 Euros ;

Sinon, on ne gagne rien.

Quel gain peut-on espérer à ce jeu ?

++++Simulation du jeu à l'aide du tableur openoffice :

 Dans la colonne A : on va simuler le lancer du dé, il faut donc obtenir un entier pris au hasard entre 1 et 6 ; le
tableur openoffice propose la fonction Alea.Entre.Bornes.

Le contenu de la cellule A1 sera :

=Alea.Entre.Bornes(1 ;6)

 Dans la colonne B, on indique le montant que nous octroie le lancer du dé. On rappelle que :

Si la face 4 apparait, on gagne 4 Euros ; sinon, on ne gagne rien.

C'est ce que l'on va écrire dans la cellule B1 grâce à la commande SI de openoffice.

Ainsi la cellule B1 contient :

 =SI(A1=4 ;4 ;0)

C'est à dire que si la cellule A1 contient la valeur 4 alors la cellule B1 contiendra la valeur  4 sinon la cellule B1
contiendra la valeur 0.

 Dans la colonne C, on indique le gain du joueur, c'est à dire le montant  reçu moins la mise de départ ; ainsi la
cellule C1 contient :

 =B1-2

 Il ne reste plus qu'à recopier la ligne 1 jusqu'à la ligne 100 pour faire 100 simulations du jeu ;

 Pour calculer, l'espérance du gain, ou encore la moyenne des gains obtenus, on introduit dans la cellule C101 la
formule :
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 =moyenne(C1:C100)

Rq : la syntaxe C1:C100 indique que l'on s'intéresse à la plage de cellules allant de C1 à C100 ; alors que la syntaxe
C1 ;C100 indique que l'on s'intéresse uniquement aux deux cellules C1 et C100.

 On peut demander à l'ordinateur de refaire plusieurs fois cette 100-simulation, en appuyant simultanément sur les
touches CTRL Maj F9.

On peut alors conjecturer que l'espérance de gain est ....(pas si simple à deviner pour une simulation sur 100 jeux)

Alors pourquoi ne pas simuler 1000 fois ce jeu ou plus ?

Il ne reste plus qu'à modéliser cette expérience à l'aide de la théorie des probabilités.

Voici en image la feuille de calcul :

 <div 		style='width:720px;height:352px;margin:0 auto;overflow:hidden;' 		class='video_placeholder' 	> <video
		src="sites/prevert-maths.spip.ac-rouen.fr/IMG/flv/tableur1erexemple-2.flv" 		height="352" 		width="720" 		poster=""
		class="video-jwplayer" 		data-player="{ 			file:'sites/prevert-maths.spip.ac-rouen.fr/IMG/flv/tableur1erexemple-2.flv',
			height:352, 			width:720, 			wmode: 'window', 			image:'', 			 			controlbar: 'bottom', 			dock: 'false', 			autostart: false,
			'viral.onpause':'false', 			'viral.oncomplete':'false', 			'viral.allowmenu':'false' 		}" 		>

Télécharger le plug-in Flash

++++Avec Geogebra

Avec le tableur intégré à Geogebra, c'est tout à fait similaire mais les commandes sont légèrement différentes :

On utilise :
 la commande AléaEntreBornes[1, 6] pour générer un nombre aléatoire entre 1 et 6, et
 la commande =Si[A1 == 4, 4, 0] qui se transforme en =Si[A1 _ 4, 4, 0] après validation dans le tableur.
 pour relancer la simulation, il suffit d'appuyer sur la touche F9.

<!DOCTYPE html>

 var parameters = { "id": "ggbApplet", "width":773, "height":485, "showMenuBar":true, "showAlgebraInput":false,
"showToolBar":true, "customToolBar":"0 39 73 62 | 1 501 67 , 5 19 , 72 75 76 | 2 15 45 , 18 65 , 7 37 | 4 3 8 9 , 13 44
, 58 , 47 | 16 51 64 , 70 | 10 34 53 11 , 24  20 22 , 21 23 | 55 56 57 , 12 | 36 46 , 38 49  50 , 71  14  68 | 30 29 54 32
31 33 | 25 17 26 60 52 61 | 40 41 42 , 27 28 35 , 6", "showToolBarHelp":false, "showResetIcon":false,
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"enableLabelDrags":false, "enableShiftDragZoom":true, "enableRightClick":false, "errorDialogsActive":false,
"useBrowserForJS":false, "preventFocus":false, "scale":1, "disableAutoScale":false, "clickToLoad":false,
"language":"fr", // use this instead of ggbBase64 to load a material from geogebra.org // "material_id":12345, // use
this instead of ggbBase64 to load a .ggb file // "filename":"myfile.ggb",
"ggbBase64":"UEsDBBQACAgIAJSV3UoAAAAAAAAAAAAAAAAWAAAAZ2VvZ2VicmFfamF2YXNjcmlwdC5qc0srzU
suyczPU0hPT/LP88zLLNHQVKiuBQBQSwcI1je9uRkAAAAXAAAAUEsDBBQACAgIAJSV3UoAAAAAAAAAAAAAAA
AXAAAAZ2VvZ2VicmFfZGVmYXVsdHMyZC54bWztmt1z2ygQwJ/bv4LR091DbEm2bCcTp5N25uYyk6Y350znXrG0lr
lg0AlUy/nri0BfdqycIzufTR4iFgGC3y7LAj79lC4o+gGxIJyNLadjWwiYzwPCwrGVyNnRyPp09vE0BB7CNMZoxuMFlmP
Ly0qW9ZTU6Q2OszyUCnLC+BVegIiwDxN/Dgt8yX0sddG5lNFJt7tcLjtFox0eh90wlJ1UBBZSHWJibOWJE9XcWqVlTx
d3bdvp/vP10jR/RJiQmPlgIdXZAGY4oVKoJFBYAJNIriIYWxGnq5AzC1E8BTq2/irkvMbYGtrW2ccPp5QwmMgVBSTnx
L9hIFSPelbejG0Sf5IggAya1c3qiDlfIj79F3zVjowTKD+jBV1Gvf7CKY9RrKp5qkEF2XMsNNWNYhrNsUp1HNv8Of1j23
EGjmtqU7yCGP3ANCutc3Aiua8b1LkzTAUUZdWnv/IAzJt+Xp6RhdYDEhKirOtIRACBTpWDi9SHtP5r7RExmeMINr5z
2s0Bb0WdUVxjbTIq2M6TwbY1avsOafu5yTYTnCXMzxq8+o7jcnQsobRGcOBZbWi4dr+Bx9B7biBtTI0wWbMzJaHfZj
HA7zVSjt2KVN1uXM97JstxHgLqw6nPeRwIlI6tK3xloVX+vDVPXUQzm5DbvLJXz9VTsRrRA8EHEAFTU1Wu0Xda0R
+MNP7sMTWPt4m/1wo/JaKif6mFCnhvi72bPu5i8GoB2nANR87z+8pm5G2WkN2mwJHz4DnwrR5QqLW7VXDgekYR
2fPd9+zE/YL9DSFZC+ec3jv9J6K/bvX999W2xlwXMXRF9n9s+XwRUUgPqBIBYSaVhCeFXCrFbbcIv9jQeS+VtFkxeC
Jp1ocLJtXGF3R0Lu58/AYgulaVv7HrGDORbZhNmQLvfSt6bcN0ub5ZcvcPYH9t7cF/bG0KEjUDiU/k/6iE+4modGKkUi
mjX0YpOEkJJTheHSD22m/P67Zb05vXFvcV7nljvLrP07c7FniFZvlaPX1h6I1Gvn8A9Uo0eEj38UNx4pXj+J6LJdVtm+K
3SfWR5sWWQBbHEgTB7H7NSEir0PRaC7WjuReplubBKGWFVecujFQ76zLDmRFFieGFqpDrin3G/k0Y84QFd3pwm
MG/4EOaZpw+Z8Qvh/vFSCXO/os0jpfhCVVQS0Jgxu0JhFI7v8Jb2Was6LbISZ08Z+XkObdOzV7UUGKSovOi3nlR/N
wtEr0i0S8SXg1ou+haqz5SLqQWzGz47H67XetbuF17wybxBCEWSxYQ1xzLVSGXpuUZ16LaS4ozlqLvu7iSBjtqthpB
SaBMbEGUso7UDmSB0+y0B+Gp4DSRMPFjAFZdlRszX5JAzrP9vyY8I2lmUObVnMfkljNZAkHZNDmn+la9PjO22pF7
vx1tWrMa8N53mpiFtJq550aq9GHOynWhzYOv7WqqE7VzoIOOO+o5I69nD53hsTca7AjYGe0B+GD3LI/onh7kTApjjv
3aNZXdZBn2aOgOBv2B6x0fD51Bf3iw2+8S4x9lRnX7/TyhQW1abeWsLWiz6FNsf6acU8AVss+FXLuNuuPymmLQ3Y
34EYMsfw7+zZSna7Nyg0G39nOfbvGTorOfUEsHCNbsAi+6BAAA2SQAAFBLAwQUAAgICACUld1KAAAAAAAAAAA
AAAAAFwAAAGdlb2dlYnJhX2RlZmF1bHRzM2QueG1s7VfdTtswGL0eT2H5niZukkJRA6rYxSYBGuJmt67zNfWW2sF
2/3i1vcOeaY4Tl5Su1aiKkCZ6kRzbnz875xx/SQdXy2mB5qA0lyLFpBNiBILJjIs8xTMzPj3HV5cngxxkDiNF0ViqKTUpTq
rI9Tzb6kS9ftWHlppfCHlHp6BLyuCBTWBKbySjxoVOjCkvgmCxWHR80o5UeZDnprPUGUZ2Q0KnuAEXNt3GpEXkwr
thSILvtzd1+lMutKGCAUZ2sxmM6aww2kIoYArCILMqIcV0yXVklyjoCIoUD6vmZ4ya+BRHJIzw5cmngZ7IBZKjH8Bsr1
EzWM9xjaCKscPXspAKqRTb587ddeSutCgn1CLLhwst6AoUmtOiGnU9dGYkc7Nd75gWGnysXedWZlCPxE284FNHI
NIGSisURroEyByqH86uW9qFnHCtfFw/TGgJ2+twAQ9mVQAyE85+CtCW9KiVrAJfeJZB5Yt6DjyKeoqurikuqbIyG8WZ
XbvGYNn4/asKHwQN+Vsy2G0KaOnwzbU3hLDyHiREv++U6JK+08Ld12okx1JjF6dMSpVptKylR6vm/tTcFy1LjGl1xJp
ddMgeTcJ9muwmmUnBWYvkr8Jqoy2PlYnYTM1hw/jJYXx3k8QRTrpnW+YnYf0jcT8kpEe6/9lh4DmIuSVKKm2rXthUz
1XoVfc9S+L9QJqepwa4PPZRFF+ioZ839OHDrgeRB7EHSctKL08ln5YFZ9zs98fjjGbu4Db63vv2symikBxmijDeUQ/P3
vwIvpWS4W4l6yEv1sqDp+6RREbDngdnHpx70F8bYU+9lcVqApmS4rnktrragtdV4BASX2sSkkTOJAnZckncFI6k3wvj
Xnw0zxy7buwpvlV9ZVQZ0JyKVhW+rgZefnP0Pr45Xv9+E2DWBN1VuG3j5MPGx7Cxnqmx/YT/m5GboU3a4/d6XTwn
flcrk3+1ctD6ixL4v0GXfwBQSwcI4RQHhtsCAACNDQAAUEsDBBQACAgIAJSV3UoAAAAAAAAAAAAAAAAMAAAAZ
2VvZ2VicmEueG1s1Z3tbuPGFYZ/J1cx0G/vmvPFj4WdILNAmwBJGsRpUPQfLXFtdmXREKW1t8gN9Cp6b72SzpDiS
PZx0nO6QXgmiSORosh5+A7nJV+RMxdfPt6txYdm27fd5nIhX2cL0WyW3ard3Fwu9rt3r8rFl198fnHTdDfN9bYW77rtX
b27XNiwZPyen3qt8yrMa1eXi1UtrSnM6lW+XJWvTJlnr+o6K15l9bsqW17bTOnrhRCPfftm031f3zX9fb1srpa3zV39bbes
d8NKb3e7+zfn5w8PD6+nzb/utjfnNzfXrx/71UL4om/6y8XhzRu/uidfetDD4irL5Pnfvvt2XP2rdtPv6s2yWYiAtW+/+Pyzi4d
2s+oexEO72t1eLsrMY9w27c2t58zDxHlY6N7D3jfLXfuh6f1XTyYH5t3d/WJYrN6Ezz8b34l1xFmIVfuhXTXby0X2uijKwi
5Et22bze6wgDxs6HxaxcWHtnkY1xXeDZsxWVX4Hd/27fW6uVy8q9e9R2k377Z+N/pSbPd+st99XDfX9XaaPhZCnvl//
QLtP5uwLs82sl8uqqI6U5U8K7LszNoD9MmG1W9s9TB93OxhxnG7+kxPW1WnW5V+a+FP2ezMZHCr5ULsum49rN
QvJ8Uvwr+o8UUL8cvwxo7T5jCZj5PF8CKzw9wy/K8KE3ku8nJ484lMcU/ql5h81XmRyUp1QpWFUgrr0ayQlTgTeSi3E
tIK4+eUfk4hdJhnpRFahEWkFsb4VzMgBlxr/fdtJqT0s4XKhFJCSaG0n7RW2FzYInwx7Lm8GlaW+b+wtC+O/9Nhntb+
b5injf9T4Z1fkR1X4wthdT68Czvc+vVbFYo/zNSlMJXfUJhhCym0L4OfLjLh16jD6uUAYTIR/pPChNWrQqhS+PV57rDm
7NOq2UnlthRJ5Kdt9XhAlfhtmqeVwGue+b15Fl7k+BJ2kK+rw0fZOC/T44saX8z4YsdlzPh1My467t/MjMsYfYI4tgq/Tvi8
1YjHblFowk79tMMr7lVpT5T07cTw3/AHNqlJ1Qc0jnGLxmK3mD+R8VNa5v8Dt8herEPjqzy8/tYu+d0KdXE+edXFoUCi
vw3LHqrarrnrQxF1JQotchUbvTw0S4eWr1CisKLIT9q/s9AC5vbYCIYmsHzSCNrypCX0zWAeZhZDs+q3F9qxsVVUZm
oYzw5N4y+gafQtmTk2Zr6AYVVSCN/yDpYxtWq+FCq2a8qGpk15U/FNqhJ5MKlfaeIW4r7r27hvb5v1fRRl2I3t5n6/O+y
6w/zl3WrajbvOL16vh1OhwxdW3fK9e7a3m7rfTe/9Qv6E4niuMp5gPDmV+exiXV83a3/GdxUqghAf6nWoy8P633WbnZ
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gqgRrnLbtN/8O2273t1vu7TS/Esltn0wb9e3nyXh05urU++cCcfmBPPshP3hfTQk+22/lPxL5v/Pa7bR/XU69W34RFjke63
yd/2aw/um1Tv7/v2s2uP1nfxflw9nfR7JfrdtXWm599DZ7Our7f3103WzG87YJWQwHCbhDTaeLQ2E+niSa3Uxm77erq
Y+8rvHj8e7P1X1ZyOFn+OE5paV5Xp//4BqRf1uvBsoblDlOmerpcNW6g+XDV7HZerF7Uj00/7aybbWgQDuBh4pvedev
jrAH/bX2/22+HU3vfjm9D0b/a3KybQfehRvpz5OX76+7xajxVy8d1/fTxvok14vpm2O/CNxfK+nby5vB6Pb4Oy4SSxaWy
YZlsWOKwjrDS+Lms1LDE8Ho9vg5L+So5Fu1AKifMbNpK24tx+kn9H6pzOOHeb9rdt9PErl2+P4KG5UeRp134dJXyd1
rlxfmz+nXR3/vquOpvm2Y31Tg/593bZr2+GurXVKfUtBvqj90+HIR+/X/yl1/7de2OjXWY++dhrxynv75abrv1+tlSP784dzyI
v/ZFap7M/9Gv5snMer3uHn7yjftP7f0TQAB08b7Zbpr14ZD1dXXf7fuxVTk5mv0B/EO9u/1qs/qxufEt4g918KSd33vjokdR
Vs2yvfNfHOcf9kodKu5fvRrj3FVzs20mEccWcqw6h8ZMnJQyVqDxYD1dbACain/RL7ftfTjWxLX3xPfN8XBatX3tHXV12
p6EtscXehmad181dqFaXLVBrmGOryH1fnfbbYdLwXrnP10M37q7qzcrsRkM+Uf/trtbHK2gzoa6Vfs2NR8L7evC9MFXc
izwYR2hMVs3d/6KUuyGI3azv2u27TJWX7/80MDV6/2BOLRM41qv//ErB6wX/v62Dhet/mRv+EeaKpMyn+yg3j+267bef
nyqm6/5Y2EA5DfvngF+JcV//vVvYUbO8KKiRie4jojrAG42By5RU0XUVD2HzHloqnCaEnEdwE1BU03UVDM9TjVOUy
KuA7gpaGqImprnkJqHpganKRHXAdwUNLVETe1zSMlDU4vTlIjrAG4KmuZETfPnkIaHpjlOUyKu44FL1LQgalqwgISaF
jhNibiOBy5R05Koacm07S1xmhJxHcBNoe2tiJpWTM97K5ymRFwHcFPQVGbU0CFj0Ry9kDpkyNiBSOyYEFOFJadJ
bOMkbJ5EDpSSTJQkNVKSIGRRTIRFhkpUYgeJkxCWmitJkLRwaYqRyRKV2DEhpgpLDZckiFuYpMASGS9RiR0kTu
KIpSZMEmQuTGJDicyYqMQOEichLDVmkjyClxeERQZNVGLHhJgqLDVrkiB94XLyhEybqMQOEidxxFIDJwkiGC4ei4y
cqMQOEichLDV1kiCHYRIlSmTuRCV2kDgFYRU1eVIgh2HSFCtk8kQldpA4CWGpyZMCOQwXYZHJE5XYQeIkhCXf
zMT2bibs7Uzk+5mSTJ4UNXlSIIdh4rEKmTxRiR0kTkJYavKkQA7DRVhk8kQldpA4CWGpyZMCOQyXphiZPFGJHSR
OQlhq8qR45DAvCItMnqjEjgkxVVhq8qRADsPk91iFTJ6oxA4SJ3HEUpMnBXIYLkcsMnmiEjsmxFRhqcmTAjkMF2GR
yROV2DEhpj6/QU2eNMhhmDTFGpk8UYkdJE6hKdbU5EmDHIbJ5Y5GJk9UYgeJkxCWmjxpkMMw+aFdI5MnKrGDx
EkIS36WDuQwTK5jNfZpOvLjdEkmT5qaPGmuT9RpZPJEJXaQOAlhqcmTBjkMl5MnZPJEJXaQOAlhqcmTBjkMF2G
RyROV2EHiJISlJk8a5DBcmmJk8kQldpA4CWGpyZPmkcO8ICwyeaISOybEVGGpyZPm+qidRiZPVGIHiVM4Yg01eTI
8nj17oZ8JZPJEJXZMiKnCUpMnw/WeJ4NMnqjEDhInccRSkycDchguRywyeaISOybEVGGpyZPh2o2TQSZPVGIHiZM
4YsldOXFNngy2Mydyb05JJk+GmjwZrk/bGWTyRCV2kDgJYanJkwE5DJMfAQwyeaISO0ichLDU5MlwTZ4MMnmiEjtI
nISw1OTJcH3aziCTJyqxg8RJCEtNngzX5MkgkycqsYPEKQhrqcmTBTkMk6bYIpMnKrGDxEkIS02eLMhhmAQUFpk8
UYkdE2KqsNTkyYIchklTbJHJE5XYQeIkjlhq8mS5Pm1nkckTldhB4iSEpSZPFuQwTH4EsMjkiUrsIHESwpJ7Eud6z5P
F9iVO7kw8yeTJUpMny/WeJ4tMnqjEDhInISw1ebJc+3myyOSJSuwgcRLCUpMnC3IYLtexyOSJSuwgcRLCUpMny7W
fJ4tMnqjEDhKnIGxOTZ5yrk/b5cjkiUrsIHESwlKTpxzkMEya4hyZPFGJHSROQlhq8pRzfdouRyZPVGIHiZMQlpo85Vyft
suRyROV2EHiJISlJk85136ecmTyRCV2kDgJYanJU841ecqRyROV2EHiJIQlD2QHchgmAUWOHcqOPJZdkslTTk2ec
q73POXI5IlK7CBxEsJSk6eca/KUI5MnKrGDxEkIS02ech69Hr0gLDJ5ohI7JsTUcUWpyVMBchgmZ8UFMnmiEjtInMIR
W1CTp4JrP08FMnmiEjtInISw1OSp4HrPU4FMnqjEDhInISw1eSq43vNUIJMnKrGDxEkIS02eCpDDMDl5KpDJE5XYM
SGmCktNngqQw3ARFpk8UYkdE2KqsNTkqeD6tF2BTJ6oxA4SJ9EUU5OnAuQwXI5YZPJEJXZMiKnCUpOngmvyVC
CTJyqxg8RJHLHU5KngkcO8ICwyeaISOybERGFLavJU8uj1CApbIpMnKrFjQkwVlpo8lVzveSqRyROV2EHiFJrikpo8lV
zveSqRyROV2EHiJISlJk8lyGG4CItMnqjEDhInISw1eSpBDsMkKy6RyROV2EHiJISlJk8lyGGY3BpTIpMnKrGDxEkIS0
2eSpDDcGmKkckTldhB4iSEpSZPJdex7Upk8kQldpA4CWGpyVMJchgmP9uVyOSJSuwgcRLCUpOnkuvTdiUyeaISO
0icgrAVNXmquPbzVCGTJyqxg8RJCEtNniqQwzD52a5CJk9UYgeJkxCWmjxVXO95qpDJE5XYQeIkhKUmTxXXHsYr
ZPJEJXaQOAlhqclTxfVpuwqZPFGJHSROQlhq8lRx7WG8QiZPVGIHiZMQlpo8VVyTpwqZPFGJHSROQlhq8lTxuAPo
BWGRyROV2DEhpgpLTZ4qHiO9vSAsMnmiEjsmxFRhqclTxbWH8QqZPFGJHSROoSn2myUqG77BoQZDaf2acdqS
od180M3j/bbp+7bbTIV569X0c0OpxCuhFuL8f5b/LchYXv1BP7a+UHw1FV+hiw+ShBmLr6fia3TxwfXyjMU3U/ENuvjgq
nDG4tup+BZdfHDtM2Px86n4Obr4c/Ug8kLpi6n0Bbr0c3XQ+kLpy6n0Jbr04FxtxqpTTcWv0MUHZyQzFl9m0bUyvG0B
150R4Gi7BN/lZLwyOq/EW6/k5L0ymq/Eu68E9jsjQLRfifdfycmAZXRgibdgycmDZTRhiXdhyciGZfRhiTdiCZx4TgmiF0u
8GUtObiyjHUu8H0tOhqyiISu8IStgyHMSREdWeEdWnBxZHa+FCRfDnBxZRUdWeEdWnC6IVbRkhbdkxcmSVbRkhb
dkxcmSVbRkhbdkxciSVbRkhbdkxcmSVbRkhbdkBSx5RoDoyArvyAo48ozBYjRkjTdkzcmQdTRkjTdkzcmQdTRkjTdkz
cmQ9TGfJgTUnAxZR0PWeEPWnAxZR0PWeEPWnAxZR0PWeEPWwJDnJIiOrPGOrDk5so6OrPGOrBk5so6OrPGO
rDldI5toyQZvyYZRaG2iIxu8IxtOjmyiIxu8IxvgyDMCREM2eEM2nAzZHH8zJvxozMmQTTRkgzdkw8mQTTRkgzdkw8m
QTTRkgzdkw8mQTTRkgzdkwym1NtGRDd6RDSdHttGRLd6RLaeLZBst2eIt2QJLnhEgOrLFO7LldI1soyVbvCXD0e3n
JIiWbPGWDIdxn5PgeCcX4VYuTpZsoyVbvCXDgbnnJIiWbPGWDEegnpMgWrLFWzIcanlOgmjJFm/JcEzhOe9pjJac4
y0ZDp47J0G05BxvyXCU2DkJoifneE+Gw6HOSRA9Ocd7Mhz3c06C6Mk53pPhAJdzEkRPzvGeDEdynJPgeIM14Q5r
Tp6cR0/O8Z4Mx+abkyB6co73ZDgI3ZwE0ZNzvCfD0dZmvFE/WnKBt2Q4qtiMEhTRkgu8JcPhs+YkiJZc4C0ZjhM1J0
G05AJvyXBApDkJoiUXeEuGI//MCBAducA7MhzhZkaAaMgF3pDhSC5z1qHjU0+Ex54YPfdURD8u8H4Mh+aYU4Lox
wXej+EYFDM+ehb9uMT7MRxrYUaAaMcl3o7hmAIz1qEy2nGJt2PYef6cBNGOS7wdw17i5ySIdlzi7Rh2hz4nQfTjEu/H
sN/vOQmiIZd4Q4YdXM9JEA25xBsy7Ml5ToLjo8iEZ5E5OXIZHbnEOzLsm3fOx6mjJVd4S4ad0M5JED25wnsy7G11T
oLoyRXek2G3onMSRE+u8J4M+8+ckyB6coX3ZNhR5JwE0ZMrvCfDHhHnJIieXOE9GXb9NydB9OQK78mwj7sZAaIl
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Tableur et variable aléatoire 1

V3hLhn25zQhw7B+E0EEIJ0cOfWzFLkIofYTMdZ38tD+y75p686xHsrfyzdtDX2NPOiDzM4m9pA/feC6VfC3zP4LTl3LT
+w+WOy9XmL5pupvmelt/8V9QSwcIVf5WXvkRAAC7FAEAUEsBAhQAFAAICAgAlJXdStY3vbkZAAAAFwAAABYAA
AAAAAAAAAAAAAAAAAAAAGdlb2dlYnJhX2phdmFzY3JpcHQuanNQSwECFAAUAAgICACUld1K1uwCL7oEAADZJ
AAAFwAAAAAAAAAAAAAAAABdAAAAZ2VvZ2VicmFfZGVmYXVsdHMyZC54bWxQSwECFAAUAAgICACUld1K4R
QHhtsCAACNDQAAFwAAAAAAAAAAAAAAAABcBQAAZ2VvZ2VicmFfZGVmYXVsdHMzZC54bWxQSwECFAAUAA
gICACUld1KVf5WXvkRAAC7FAEADAAAAAAAAAAAAAAAAAB8CAAAZ2VvZ2VicmEueG1sUEsFBgAAAAAEAAQA
CAEAAK8aAAAAAA=="}; // is3D=is 3D applet using 3D view, AV=Algebra View, SV=Spreadsheet View, CV=CAS
View, EV2=Graphics View 2, CP=Construction Protocol, PC=Probability Calculator, DA=Data Analysis, FI=Function
Inspector, PV=Python, macro=Macro View var views = {'is3D': 0,'AV': 0,'SV': 1,'CV': 0,'EV2': 0,'CP': 1,'PC': 0,'DA':
0,'FI': 0,'macro': 0}; var applet = new GGBApplet(parameters, '5.0', views); window.onload = function()
{applet.inject('ggbApplet')};
applet.setPreviewImage('data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAZgAAAHRCAYAAABXbK/xAA
AACXBIWXMAAAsTAAALEwEAmpwYAAAMcElEQVR42u3dP0scWwPAYUGWZZEQAhq2WkJgCWIhQZAUWwSbC
BJSpbNIYRfyDQKTwkL0A0jA0iKNBLEQ2UJZJIgEgkVIsWwXLAOWIsu598x99TV/vK53xtw76/PA4GyMYceZM7+cm
WV3IADANRjwK4D8bW9vh5mZmbCzs+OXgcAA+cVlZGQkTE9Pp19FBoEBcotLjMrAwED6VWQQGCCzxcXFs5jEw
ETx8dLSkl8OAgPkNLgGDC8EBhAYEBgQGBAYEBgQGEBgQGBAYEBgoH98+/YtPHv2LJTL5XDv3r3QbDYFBgQG
snv58mVYX19P12Nc7t+/LzAgMJDd3bt3w+vXr0OlUknj8vHjR4EBgYHsBgcHw9u3b9P1z58/h4cPHwoMCAxkF2cu55
VKpZ/+TpIkaVhOFxAY4FLPnz8Pq6ur6frBwUF49OiRGQwIDGR3eHgYHj9+nM5c4uWxL1++CAwIDPwLg0tgEBhAYE
BgQGBAYEBgQGAAgQGBAYEBgQGBAYEBBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAY
EBgAIEBgQGBAYEBgQGBAQQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBg
QGBAYEBgQEEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGAAgQGBAYEBgQGBAYGB
m+zw8DCNxvlFYEBgILN3796FV69emcGAwEC+Xrx4ERqNRqhUKmF0dDR8+vRJYEBgILt6vR4+fPiQrn/9+jWNjMC
AwEDuyuXyT3+WJEnP92hAYICzGUy73T6bwUxNTZnBgMBAdvHyWLwsViqV0nsxMTICAwIDv39wCQwCAwgMCA
wIDAgMCAwIDCAwIDAgMCAwIDAgMIDAgMCAwIDAgMCAwAACAwIDAgMCAwIDAgMIDAgMCAwIDAgMCAwgMC
AwIDAgMCAwIDCAwIDAgMCAwIDAgMAAAgMCAwIDAgMCAwIDCAwIDAgMCAwIDAgMIDAgMCAwIDAgMCAwgM
CAwIDAgMCAwIDAAAIDAgMCAwIDAgMCAwgMCAwIDAgMCAwIDCAwIDAgMCAwIDAgMMBf5ufnLw2IwCAwwJXj
sry8LDAgMJB/XHoJiMAgMMCV4yIwIDCQ32D5Mxi/Ws5LkuTC74HAAD0HxwwGBAYEBgQGbkaAQGAAgQGBAYE
BgQGBAYEBBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBgAIEBgQGBAYEBgQGBAQQ
GBAYEBgQGBAYEBhAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBgQGBAYEBgQEEBgQGBAYEBgQ
GBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGAAgQGBAYEBgQGBAYEBBAYEBgQGBAYEBgQG+trBwUGY
mJgIpVIpjI2NhZ2dHYEBgYHsYlTW1tbS9VarFYaHhwUGBAby0+12w8bGRhgdHRUYEBjIx8nJSRgaGkrjsbS0JDAgM
JCveD+mXC7/9OdJkqRhOV1AYIBL1ev1NCxRp9MJtVrNDAYEBrLb29tLb/THV5HFV5Pt7+8LDAgM/AuDS2AQGEBg
QGBAYEBgQGBAYACBAYEBgQGBAYEBgQEEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEBg
QGAAgQGBAYEBgQGBAYEBBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBgAIEBgQGB
AYEBgQGBAQQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBgQGBAYEBgYGb
bHd3N4yPj4dSqRTq9XrY2toSGBAYyC5GpdVqpesxLtVqVWBAYCBfR0dHoVarCQwIDORrdnbWJTIQGMjP8fFxmJu
bC5ubm7/8fpIkaVhOFxAY4FLNZjM0Go3Qbrd7G1wCg8AAvYj3XM7PTi4LiMAgMMD1DC6BQWAAgQGBAYEBgQG
BAYEBBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBgAIEBgQGBAYEBgQGBAQQGBAY
EBgQGBAYEBhAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBgQGBAYEBgQEEBgQGBAYEBgQGBAY
QGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGAAgQGBAYEBgQGBAYEBBAYEBgQGBAYEBgQGCKHT6YRqtSow
IDCQn4WFhTA5OdlTPAQGgQF6trKyErrdrsCAwMA1DRyBAYGB3xmYJEnS750uIDCAGQwIDAgMCAyIEAgMIDAg
MCAwIDAgMCAwgMCAwIDAgMCAwIDAAAIDAgMCAwIDAgMCAwgMCAwIDAgMCAwIDCAwIDAgMCAwIDAgMIDA
gMCAwIDAgMCAwAACAwIDAgMCAwIDAgMIDAgMCAwIDAgMCAwgMCAwIDAgMCAwIDCAwIDAgMCAwIDAgMA
AAgMCAwIDAgMCAwIDCAwIDAgMCAwIDAgM3GTr6+vh9u3boVQqhQcPHqSPBQYEBjKbmpoK79+/T9dXV1fD06d
PBQYEBrIbGhoK3W43XY9fb926JTAgMJDd4ODgd4/jpTKBAYGBzCqVihkMCAzk78mTJ2c39jc2NtJ7MgIDAgOZra2t
pfdhYjju3LmTRkZgQGDg9w8ugeGGWVxcDDs7OwIDAgP5inEZGRk5i4wRAAID1xKZgSRJ0oFgsVgsFksey/T0dJiZm
ck2g+mX/6HZDtthO2yH7cjH9vb2/2cwdpjtsB22w3bYjrzjkj7XLP/Ymzdv+mKH2Q7b4YTmuLId2XkVGQgM/J4x4FcAAg
P/+cDMz88XdlAdHByEiYmJ9A0Mx8bGvpvmFcnu7m4YHx9Pt6Ner4etra1CH6CdTidUq9W+CsxVP1fGPjAminqOyq0
GMS7Ly8uFDUzcYfGtQKJWqxWGh4cLuR1xAMXnH8WBVOQTw8LCQpicnCzsMXXR877q58rYB8ZEUc9RuRw1p3
Hph8sC8V1y43tMjY6OFn56enR0FGq1WmGf/8rKSro/+i0wV/1cGfvAmCjqOSrzUXM+LkUPzMnJydmbGS4tLRV+MM
3Ozhb+ElmRj6mLnvdVP1fGPjAminqOGvgnB9rp8uPjH7/3Xx8wFz3XeK2zXC4X5iT243YcHx+Hubm5sLm5WaiT8UX
7o98Cc9XPlRGY7Io4Jv5OUc5RAw7Ev8TrtHGnRfGmZlGn0c1mMzQajdBut0O/6LfAXPVzZewDY6Ko5yiB+Z+9vb30J
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Tableur et variable aléatoire 1

lq8XBFfqbG/v1/I7YgHXdFmkzctMFf9XBn7wJgo6jnKC/XBSRkEBgQGBAYMLoFBYACBAYEBgQGBAYEBgQEEBgQ
GBAYEBgQGBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGAAgQGBAYEBgQGBAYEBBAYEBgQGBAYEBgQ
GEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBgAIEBgQGBAYEBgQGBAQQGBAYEBgQGBAYEBvhep9MJ1WpV
YEBgID8LCwthcnKyp3gIDAID9GxlZSV0u12BAYGBaxo4AgMCA1kicrr0Go8kSf7250BgADMYEBgQGBAYECEQGEB
gQGBAYEBgQGBAYACBAYEBgQGBAYEBgQEEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEB
gQGAAgQGBAYEBgQGBAYEBBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBgAIEBgQG
BAYEBgQGBAQQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBgQGBAYEBgYG
bYXd3N4yPj4dSqRTq9XrY2toSGBAYyC5GpdVqpesxLtVqVWBAYCBfR0dHoVarCQwIDORrdnbWJTIQGPiHg+PPQ
Jwup46Pj8Pc3FzY3Nz85c8kSfLLnwOBAS7UbDZDo9EI7Xa750CBwACXivdczs9OLguIwCAwwPUMLoFBYACBAYE
BgQGBAYEBgQEEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGAAgQGBAYEBgQGBAYE
BBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBgAIEBgQGBAYEBgQGBAQQGBAYEBgQ
GBAYEBhAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBgQGBAYEBgQEEBgQGBAYEBgQGBAYQGBA
YEBgQGBAYEBhAYKAnfwBfzcPmH33icgAAAABJRU5ErkJggg==','data:image/png;base64,iVBORw0KGgoAAAANS
UhEUgAAAWgAAAA+CAMAAAAxm3G5AAACPVBMVEUAAAD////Ly8v///+UlJT////////////z8/P///+wsLDi4uJubm78/Pz4+
Pj///////////96enrs7Oy+vr7////////////////X19eGhoaUlJT///////+hoaH///////////////////////////////////////9vb2//////////////////////////////////////////
//////////////////////////////////////////////////////////////////////////////////////////////////////96enqHh4f///////////////////////////////////////////////////////////////////
/////////////////////////////////////////////////Gxsb///////+0tLT///+ampofHx/X19fb29sBAQEHBwcODg7l5eWJiYn///////9DQ0O9vb2jo6
P29vaqqqpwcHBJSUnLy8uAgIBFRUU0NDR/f3+enp4yMjIpKSmdnZ3u7u6qqqrKysoFBQV1dXUkJCT///9lZWWYmP8
AAACoqKhMTID29vbPz89ubm4KCg8GBgYdHTDw8PDf398TEyDs7OwmJkA/Pz9ycsBfX6CRkZGPj/B8fNCfn5+BgY
F4eHg5OWAwMFA4ODgqKioQEBCFheBycr9NTU0wMDBeXl4YGBj6+vpCQnBoaGhXV1d7e89VVZBpabB5IoDqAA
AAk3RSTlMA/b/50Pzw98/7w8Px49ja7fPkyMAJ5+TpwNnP9gTI9ahHsfLFlPEi1/DSzUQGAr9sUBYNGBHct97KmmfU
0LShe0A3HqWLcY9+eFhKKSDj2FU9u2M6Gw8L4MfCdSa5gKyXh2BNhFo0MS0rE+td/qqd/p7+/fz9/PTn/PwQB/37yP
Pu6Ofm9/Dv7eXk49/d3djDoJ3CiGq2AAAXqElEQVR42u1cBXcbRxDW6nR3OsmyJNsCO6pBZtmO7ZiZGWJK4thO4
nCapE2ZmZnkXCkpMzO3v623vEdu2r6m7WunfW0iLcx8Ozs7MzsrjzM1VB89lu7rjEciyURNxUDTSpvnb6aWocGOcC
SqSpKaKk+2N040t/7pMevXksZ4Su+Y5++hWH13e4kGRJIiXVMbV3j+LtrT06VAhrKIMEtatG+y+s/BHJVB1vgHSH8L1
NWVcQkwobJcNrV3apfn76Ch/ipZZIejnerr2fuHh51IaoAMpfR5LjedSpdQjO2iycrAnOdyU32Xyhiyg60ljrX+wXGTfPWA
eplVuro0imF2k0yuqmzxXE7a6CjBDLlira2Ox/6QQqtAkOuyqnRL06rGJ/cXegM+SAVef0hgKdHjuWwUG49ztcstLPAVb
UEq8hUU5nKWUmvDf2DsA7LR1weHg2NEPJePdm1GqVChQsQBp5zioMK2WceVnstDu0oZR/mBnC0LCSzFxxt+9+
A1QAA6q3ouG83tl4hUQYyyTTA/EUsLH70sDsipJcKRUpi35UiBEF38q3+3AxL+m4Ae3k+scz4Vyk4+CnVkyvPXU32d
TBaeKrM71EDrGv53AH0ig2EOwandqZjIVVL5l3t6V/bKDhztgFQrGjUvWfz2+n8D0NX7iTpz5dntzceo+vMLdnPBColO
T7R6/lKaW5KBWZ1rA/n0BFT8AktF+FOtt+yfD3RLWkPMFlDm5wtDWZFC3nmm1Ao+f1b+7Jwnzo43NVe7WPsrrsYc
eZkq52fNFCqopUpdiO305D8f6IPYpwxQZeZCccrfQeXKhWKVdzuo9L6NoebmlZHYJZiqa1ejkiSlkksLjq2nolmRox1+B
46UIF39APyrVGdT6Ya5+qaxc9dWDi6carkEoNsWmyYGBirXj87t3I73K0aap8aOLZ+wBKU7206ePdZ9beVU88YdbjF
uRMS5tjDrTPnzBGk/1J++WbPLe2KyMV4iQVKjif7xU9s5XLPnFJxLyQI5tbRiF2skCQR9rg26cKRQhfcZ20xONJs5mhl
YLZFkTDBZU70d0LGh7nAUttaMf9Vk/9nT5sGmx9IVFemxhdjp8S5F1Qwxy8Nj1Rz84bG+KklD3WU12dgzRzvVrJUep
Ju4D1tDos4hIeaWNAQIlauACK5kgZYRgW6dqlGBKetTkhl3zfidPJASGks1zbYWHSJHOxTOkKokIykhrMrdjTnKNb40
AT3XfUZGc3CWUl0LDW5Ay6sSMMfAkdFTAsybSVUGcL1qIjS7BQzOx3dhmJvCUHxhLi2Srp9ORxAoUhWBel1CLJ
NdyELbxOjxjTt27hqarFBkFjfUYqmyBtcc6NOH43R2TkCLH9vnnIvbbxEqVbpoth+LKWSFc8wcqZn1k6hd69mOCGVJ
CRCOsuKCjQyU2/JQUOReDjUHGn/rkG4Y3aC+QkaB4gHUCgiMty/Dr3sSmlMSrlwln4LoKoq/EgAynGeSKloqhH+xo4
1RwDRoN7bRY3upbWoOS5Z5mK4uOAFdiU+EB6+/+eaHXiMt491iuIl9IJ+Jo2Rlq7iVj9fRXEXh1jzyO6TuGDXNy51E6
W1Yp0pHnIF25L99eR+abD2qubQ4tMszvJRyFF/4TFahSk8hpryCVEBNV1utaj+RS/Fir6OTAtNyOMKHDPkNEmxP5K
DdfsyVw/Y33qzrb76u60/QptHGFXZmlABmOHZQpd+wjjPTS6TPxxwlqULvOqbwBEm+16CgX6EfaOFFd6Bz/bB1vp8
JEJ2A/FeHLUgqVEp5tac5rHHpC43uhX7FDrqh0jE0YwjbZ+K6TTsctTMZTeh4ZpAo9J7KFFX2giIWQhbk0ti42xLZxM7
GEau36N+/d/782xf0p9myKwNE2/r5FqslIJ51Ov0nFWEbK+sxMsMA5ShYnMO9bcbS6nSDBWh7OsUXVGhiZ4/hIlUh
VTTIjwQtxiPmw5VIJ6n4gTw+WSHBGi0cWjEj0pUA8zjQOACtuZ1GRtkWAUrTFVQqoulBS+SeFySbq79FxGaR7Phn9
U/OQ3pfv/625196g7StG4LD7olwhc7HHJ1y5GjncJ8M6Nk1Tj5su1YCeOvlOGcQQOKIDWg7/zlk50qjIwZE8I/wU68Yb
AThQUTE91sj6gDq7qXjax7PKFIf/CWWatbjQlNJgIinSlu6JbycVJlFqP2Y0wGu020TVWSpntHfP4/ok4uo8TWvcgx6kC
3LY4YDJBfdOBpZU2XIkBzvofo8ifU5VwTOEmwl6k1Au2QecnA0IZXGZmQOtIJaUt6IC6AUO3QPmoFuQUdhIfpOQZ
3ccwYNR5cSUSmaOLBA47nBKPfD7OTF5vUgg6WRHmA3fK2fx/SCThp/8B2yWj37PI2wkZ9vsZJpjyu1NXWdiUbD55
jD0VO1HUd5uYilzB4RaFPmQVyfAnL7clTjQPMVIUeRfVF5dw605BlGshcxhdYmYfjgDvVE5QSD2TOcBKbI3WecBH4
vt9UBrJBHSZqon/gCt3609an+Ewb6zYsfkcYvv4YPiP5yZMu4Qo96tqO248ePz/BDux2IkXtOAJ6DBk9FYlib1dIxEeggw
bjAr+AbhiIT/5FJbjqQqAF/Vsln0TNfpiLjHM31+4PU2AdEoNcBoEdhLjIc+zyXTjiRWShaNZJAZlOhMfGx2Yhxlq4xvviR2
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Tableur et variable aléatoire 1

Ogv9c+yL770wcuo9Q3ULaKWA9n5yMilM7SzA3LEkBMiylBARDq6IAAdNDVmJpfzv8qAhiuAnUlOuTxjyyhYhHVaADr
NDp55NOjy78D5CDp28slGUZyCYy+a5ZjHU9ZRjhF88Tb0xWf6J1+cP//OBf0l9OE16MMbGdAhZstA9+/JYUeR2aFzc
+J2OA8NGr6dAc0bi1SYI/CPWKJJRO69YpxzeA5R7I8/ZUDjG50CZpGU33P32gl4/Cbqg8iAH22++j5qnV9FyvvuG69+
pkO6+Dxpfiv+/N1X8V+fRN4mYnHWnrsaOTVUZqGhE9VtO3fWoZPdkSPmWhWjI3qZAs0PPnf+swLQ3MnGHxeRY9
a5Pwc6ieZjjDXaleRAIqraKNJbGTui8fiNOHOYxJnycOBCY8d7IJ4vIy2+7uvPr99CuGJN/+ibry8a0F+P1PoGtvRJG8z1
a3FVspKmJiuah1SqNhxnoMkyZSnAses1Ae2nuZSUEtUs/FOypCiiccADvWKejRHlF4GOorOQzT9ug1lxjGZh3iDJt6m
XRtL7OzrqaGFKrrgEWY7zh29YkyKIias+19/8+Z2P9QvwUHyJjgoqrDcv/cb4jixpyTiPvYqJf53MdO2v60TFKhRYH/IlEg
LQhTTKr4aR68FVEhqYbYrga2gDU8cmK2S2n4uwPsuJw8OnW+sHFOJbm4BW2RhormFr9UNccqunifKERB7NwxAi
XbxmlXhq/t7bIM4vsiHwiu1va4Z741P9HRTCXHjL+MvzZOntPsfZuOqEMwIPMH8lh0R2jIidpvoLgMKB9qHv1NERGsO
Tmo9iE/9bzJqBCcMziyW4QmOnsfP4FWTPTahYfneg5b0WhY7L7qUrnHOnfDEzlsT83XeTrusX7sQ4S4moTErolM02
z5ES4zP9TepZvyQCXWlR6D4NuLLEJ/W6NAnQ7Q8kDrQf4Sxu5vESLhw131z3IxDQE8gVyeG+SdcGD4CPVCFW8
gSgJbNGn3Ys53GnAr7o7mJBul9//YW3X3hdf+tWOO1iQ1kaXhOUxDvqDa4HDamv01/AQL+tfyACvWnmaCHyGxzlE
3/FmfxI3ZGeMKCLkIodjIlu4qQs8I+J2/cBFKtxjysEP6y5XWSzCeHqdTcdJ6zlPLi5ncjsRXiZ7cSt9CNZaID1V94zQHzvF
eTOxaEsrWXLPQtXwlsfN6CDkKO0JQ0gYbjs5BeWvjjrRkjJchnQjP12S2SWQTjSZTGDtMjuJvhk6pA5d5YmxwU/DOH
/5tliNZnn6wW/ATS2HH4XwoDAMb7Rv0AofqG/BXNSHjMtGxvnVdF08MMwG7Yks+XtgKbYFXvdiAdCDOiQU/zQLDP
LELIALbXxpBQbbc2aV0YqLfjREdY+H85nce/C2wMtSuxO0Ci/9cp5TK9/DstCrHdbkIuv8WH4E1yK7A1MVUrMly+bMt
ge6EtgiFtwnwCeRaXL8fd8YHZsRlGDMyzzFWJaLtIq2l4c6HZ2UBegQcxi1bkBPf9ngJaj1tKDLkN/XruI3buLr0Gvmtl+s
GC+sHc1HaFLBzrAgKbg2Ysce5mRzWcDi23LgUnLbf3TCDr+/QGWvCtyCMEPQf0J7jDRbjIjP3nciaUwXmam41OYp7
RyNQ59xddQwHLLA4gPnn3pMof9UMCQ10xmY7Y9MU/aBHTCBlQjA9orAs24R7dATB0Ue1kwMvIc6GPw77nC4Wly
8Kawp2+P4gOip+zblh6F8cmN7DC8ytDoA7a60TWc8v3qqx+IvzDPNpk6Y6oR7LRX//uZh0tl925PMGX/W0AvATeg2x
2ArrL1H0PhHAd6UQMmsbR10/1exh6vBATP2Y/7bU/MvXvh+wv6FsxQN9krEKIkHLzO5jeCcINoO4+Va8B56TFhR8G
deKwMgaY7udy5rNcryMpi1Rr0fdRsOmwVV6MW0xGLIDeFR1PxYZNKr9puuHPwpuZA+y4F6KrnoF24+BGUsd1eIdk
SIeEg9P4s8btcGRNVukux6nQxa8pl356AHI2arrK0PdYLySg/DC1AZ1ADhFseyzEOWSXKmIEmN6Eh4UakRpxzbjIT1
QAhbpbnRTjyspdCym0/fvUyLkW1vRnYexJ5bS+jk5PQDpbTzKpih4bFiURKYxzxlKro2ef+FtCpDM6msZPgsIWlHsCVy
gJ0HWrQbnbXOiz9T5OF5EDPaEgp+MENllo9JqiNB4ft7e3hTomZNW4tuIzAQrYKh+uo8lgTzCNjNVUoqwQTIbA5SX
PziaJNMRPU4939HQY1VvHrlGKTZcNlj+4sgchypzlgibSaD42wY8Di5aczD1gCyAu1ZIkOk4XiQDfE+XFYhLmoOelU2
VsBuEMXsu9arTMsUHs5l4qI+DzR1zpr5V9vSgYoT0pS/2paxirN922qssHh5UUjYAVNPEkY5B5UplSkME6FkALvGRx
w8JMgbbpa6ubViMVWoPdjPxMAuhIK03MuVBXd/dz9m9TwmFyBQHLQlv9frCN5bn6XxxxDH94IbYKFw2VmoSIcg6E
ZriIWOBWpincdnmUhWAQORBbiI9i6byNC1p6n4WR79XNZAvC1nmcrqnBNqJoRtsGgilNOPj/aNPvbLUkleZMj3TIp2
TNmlsTtItp3OdzkHhJOnlOdbPdzoBuQtVJqxeyxlJk23dG2HSQ51gKeWklqsBvnFJS2MUY3JRoP5AXhcBCBW+FVN8
FDK6HVYiuoqu2qd9+9Cw4EYxV1wTOg8bmKFGJVG8sErd45ezW5GitkfINIBFDgi7GBYCan7ZzEVsWXawgeJ6aDH
zLygVZqLftJY77SdqBbEpacrNx4kjK3nGS7XwxopiQh9gjSYznevUJc6n1Do1ACngu/G18ERthOyKOVKUiu0+sJGWN
AlUtGJYLwrHuDGhNZOUtsIcg+/7lu0GffbF1H9uAsVtbdBGl2QTBw9DQ2Y+O08k4sHJMHOvhVBCnKqJgxWIqd3Dwj
5vLz4Z0PA5pvZLV/6PYr9kx3RF0T/+JVxDnbLUP56IoxW9uRjJTlWVIxcsyIV/QF3AVSkzV1dRmYaDdJVasgVO84xGc
KZMlUNfvr4hQDP/0KaMi7vwZeCgp1eYswRyQZOOsXvn/7l0/0z3/4Dio0LE7A+zxUSy6ueSdNrYqUq7KVo1ykvxszKk
GPdwKqoqRkQC9SeXjHgRbvvWSNtOWmyw3oUyX83sxLu5dEyiXA4nsr0GURsbzex046q/fg3eLKIk15hqM8E1LIzz3
Abicpo0DtgEHGd/DvV13z1Vs/voQfUm2UocLSixdQ1dI7+p0sRrsdn3O5tTQJ5EIFAk7SOU+sF/DrpRBvZuYIfiGPssPQ
5erCn8OEBY5Aexp5iaA9U8yrl8RcyBh/WiEWaNiv63mOsW6fMZPMjkd7eBgUGK2aTRKV/uZ6HdKn2CqiGO9dmoh+
RUdHIX56EReQxpbeTv4isSKq3fD/zyJBCslGcK4gKESHUD0HGt+SCDJb9jeQgSPQKyX8zBb7syI5O9Cn+2Wi065Q
hwLm6p16OFMVIHqCjxixebFgiKRSz5gMe3249a3+8fvn3/9E/4w72G/pb9NE9KsQL3KelGOk51nRpGKF2WfKxUWhz
d+3JGqMV3GriZErYhxoKABfS1byyM/UuOQItOdql2odmPUiJazW7N5shtp//gA4JPQLIty4PqcmUWw/IJlKdfLprsHNea
VStWcf0tDInUR7P9ZpPccbd31qAlpupx4/PpKUHZylQn+Wv3/LM+96qbsBXSlGTHuTsuQvzDPryQlTSRhrnQuFzWdj+
xR08Bx2Abq1k9T5sZIyjFY+mb5I8drSqMO9QHgTQib2BbwGBXy8BLAWDyUdwn72nj7LW0DYoxhvGi5V1XGYCEUt
b76AMX1P/+yN7Is3vHTNh1tbX1HT8fpNohhtYyXEfzO93/RBEhPj2LXU+vfinbCuIsuJRSW5RYIb5yg6uNO5yJETb6x
WlrkA7TkeYfLz2Yz/smWyA+0ZCtMaAVEux6JfoJXuYrfkrEbWqXAVM3oYOX2I2ZvepPn/b3m7b/UvsZY/BseuZIUyUK
eJ1XKlAsyRfGCW7WeJ2ljXSlx1wNiP3OtAFtWN/ax29R5XoD1TiEV7d9JWBJrRySWNbEs3qO/204cb/OHFdMRe9c2
K/sh7eBxxoePw5tcJ0Pr1vOEPuv7xCy+8ot+CYuMhHl42wT4YakeWamldodQ4yzMnaQ3gPm6rIsEnkiLQkGwCBEjjxl
2eFRPQ8pJwB3uwHNi7c9/N6/RgtLo/xR5f2QXbXRCiia9D4t3AOgFD8eaZ1CEQIq3pq/E12O4WqLzIlfuUFute80b2qm
91gx5GmyUjpiqP9mqcpXnrugcVytGomBHaoI++QszWis8dACmU6UJesM8gWgErqGWel7AvjRpKNRthTyvQOokhM9
12StAndKcaECTjA3Nh2/oZIPwMiXfHbvrQvSCf+9aK+f1PbDnBHOdggQ9RwOunravGUCxH3yQ9oF+ASH954eIHzxt
01WskK/rqdc+TKMZ8Qzgn/iROyO/17kAU8AaFICa+bi772XO1CngXTH6FcUQeb5XarzQU0ppJC6Ln4BK2khcchEXzt
UVTHLDuhbh7rj39vWbJ0HU4v+TiPaSMLbkzU6MBl9ZaoocrGsqW3Kfrr7z5iq7f63zrkdy0jt7cywFx7KNWDFv7nB48Iw
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Tableur et variable aléatoire 1

MX/lePxIjRS7iwLRYF4qc6V/TwcA+UVJwy3xAMddEv3VGrOm57e1UHH7W6A9fksdPeTZdf8SpJzwlpIKxCd91yk37T
4685/xLVmYP2B+axJv6M0d5FCi87vVBYWaJKbXkOO8A5KlVkQMSKSjKwDS1HD41QP66CrJwhU40Ngj0TsOzSNo
CkqgCQSkuu0Bzq+v6IzLEWZ1bDeA47zTGmRT4PmFVtAxlc+6jxvkQU192mF6EC2aFuPlAl2yUxKLo27fbkvKyRGR2
uoNeKr0anRxMSgIyWJAZnNpOCWqJPlfRJQf8q4/iJslIxeMohV79p/gk7qGQVM0cOlEtwpFS88rgjj7uOLBnTIuLzqu3d
Kx532jXeVWWoBSWtvG9yxPrs4bjZxhhLXt5+dY9x2LSsrJ8rrVze5hcMT08fShiSiqRGGnv2cG12kH58LSKh2lYDIS0V
T09Tp5RDXRGu2V86eAJuy4V0XNVkRJoaX+pptWz1sf66jNH2lPNkLUdHEyV4NlmTquomq1Gt4+ZSb+YAhtml3/B4a
SahwAr0VPmZzrXK6REXmTgrrWWTh7pq2jvDdf2Hm+ecQFsx/AG6m6SanpOtDmO6jz9y9HB/XbgzkVgN9zVe2zTcc
gl9qpsHr02nD50bbJ6N/WbrBtx64Nj0lS2eP0CtM+vdh9KHKptgfvnvpb2D4ZQkG3qjJoyU/P/0F9Lehe61vsaJsv8czL8C
k63xcekdb0wAAAAASUVORK5CYII=','data:image/png;base64,iVBORw0KGgoAAAANSUhEUgAAAFAAAABQCAM
AAAC5zwKfAAAAhFBMVEUAAABmZmb///9qampsbGz+/v6qqqpvb29ubm6enp6rq6t3d3d1dXVxcXH6+vqCgoJ+fn71
9fXv7+/n5+eTk5N0dHSXl5eNjY2KioqIiIji4uLe3t6UlJSQkJDr6+vW1tbCwsK5ubmioqK7u7uzs7OmpqaFhYXk5OR7e3
vNzc3Jycmvr6833NujAAAAAXRSTlMAQObYZgAAAlhJREFUWMPVmNuW2jAMRS2Ogk0JCZBwvzPATNv//7/Sdrqy
Boxl2U/dH7DXUeSLYvP/czrPAPAdgG+DTNsCRKAvMJKlQwLIA4BWb2st02tAQ13OFcloSncUR2wnmGKZG5k3gKI
BRN8H6YAQ0pGacchHKawEnxo4wadn5vdZSmbr37rpYOcRgjKA4NMzevQtBaF68TBlgogOQ5Wavxww/ta1I4e0iOQ
Bx6poTmwpFtf5BuShnPTuNH2GvmbrPeF7f6jWu1jlLNhi/lb0PpVNbaH6iqW3gH7R+8fk+9BSBG3XEn/Cjv0RHB+RpI
R3iubMiBS2QWGn3LSOo64DhEvuqN5XFhERSUrYMT3MHAVgSehRnsCCUCj5ieYMDpa8lRM+dmduERigakHoYbK
vnV+4vAuXJJTsVR4An7C+C8dSQj9rfnE+LJ0o9PMT/jYPZonCDfuF1zJR+PZC2E8UNsNX1/MtRVhtxnh1Oiz0y6ZYD
xgv1+FCnbC5gkMDslI4PQp7WSecrJ+ulxxhNV1YiOchYoXFumUmEoUc1+Vi3xdvvrqbNcWE0x/MJGGihZPDeASKF
Q6lkqtp7UAypfkEwYTV+9ZBN34hlHB/YdYO7lePEdvi776wluLAxQQjYvO7Fx8WKUP2HPSMPV1KBkWzFP8bmUmB
e3gYoEyQ9Gcmr8GOEWXB5pFzXkbzTEkZ1J1HXbTc4fzGIOPVRv6A+VXDBOBEXyAjSMfYSOTEy30QgjNRrEBRs
OaBOIKb0TAWwmFrtOwgFJvAyuLBCiKUA5PDrp4xs3PsmO1wrpXl8wsCuyePXN5O7AAAAABJRU5ErkJggg==');

++++ Prolongement tableur

On peut se demander quelle doit être la mise initiale pour espérer, en moyenne,  ne pas perdre d'argent à ce jeu ?

Ici il faut utiliser l'adressage absolue (notation avec les $).

 <div 		style='width:320px;height:240px;margin:0 auto;overflow:hidden;' 		class='video_placeholder' 	> <video
		src="sites/prevert-maths.spip.ac-rouen.fr/IMG/ogv/variable_aleatoire_1-1.ogv" 		height="240" 		width="320"
		poster="" 		class="video-jwplayer" 		data-player="{
			file:'sites/prevert-maths.spip.ac-rouen.fr/IMG/ogv/variable_aleatoire_1-1.ogv', 			height:240, 			width:320, 			wmode:
'window', 			image:'', 			 			controlbar: 'bottom', 			dock: 'false', 			autostart: false, 			'viral.onpause':'false',
			'viral.oncomplete':'false', 			'viral.allowmenu':'false' 		}" 		>

Télécharger le plug-in Flash

++++Prolongement programmation :

Dans cet article, on va créer un programme qui simule 100 jeux et affichera le gain du jeu. Puis, on calculera la
moyenne des gains.
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