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Description:

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

Un jeu consiste a lancer un dé équilibré apres 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 a ce jeu ?

++++Simulation du jeu a I'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 Al 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 I'on va écrire dans la cellule B1 grace a la commande Sl de openoffice.

Ainsi la cellule B1 contient :

=SI(A1=4 :4 :0)

C'est a dire que si la cellule Al 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 & dire le montant recu moins la mise de départ ; ainsi la
cellule C1 contient :

=B1-2

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

*  Pour calculer, I'espérance du gain, ou encore la moyenne des gains obtenus, on introduit dans la cellule C101 la
formule :

Copyright © Maths au lycée Prévert Page 2/9


http://prevert-maths.spip.ac-rouen.fr/spip.php?article531

Tableur et variable aléatoire 1

=moyenne(C1:C100)

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

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

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

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

Il ne reste plus qu'a modéliser cette expérience a 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/tableurlerexemple-2.flv" height="352" width="720" poster=
class="video-jwplayer" data-player="{ file:'sites/prevert-maths.spip.ac-rouen.fr/IMG/flv/tableurlerexemple-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 a Geogebra, c'est tout a fait similaire mais les commandes sont Iégérement différentes :

On utilise :

¥ la commande AléaEntreBornes[1, 6] pour générer un nombre aléatoire entre 1 et 6, et

¥ la commande =Si[Al == 4, 4, 0] qui se transforme en =Si[A1 _ 4, 4, 0] aprés validation dans le tableur.
*  pour relancer la simulation, il suffit d'appuyer sur la touche F9.

<IDOCTYPE html>

var parameters = { "id": "ggbApplet", "width":773, "height":485, "showMenuBar":true, "showAlgebralnput":false,
"showToolBar":true, "customToolBar":"0 39 7362|1501 67 ,519,727576|21545,1865,737|4389,1344
,58,471165164,70|10345311,24 2022,2123|555657,12|3646,3849 50,71 14 68302954 32
3133|251726605261|404142,27 2835, 6", "showToolBarHelp":false, "showResetlcon":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",
"ggbhBase64":"UESDBBQACAQJIAIJSV3UOAAAAAAAAAAAAAAAAWAAAAZ2VVZ2VicmFfamF2YXNjcmiwdC5qc0srzU
suyczPUOhPT/LP88zLLNHQVKiuBQBQSwcl1jeQuURKAAAAXAAAAUESDBBQACAQIAISV3UOAAAAAAAAAAAAAAA
AXAAAAZ2VVZ2VicmFfZGVmY XVsdHMyZC54bWztmt1z2ygQwJ/bv4LRO91DbEmM2bCcTp5N25uYyk6Y350znXrGOIr
IgOAIUY/nrioBfdqyclzufTR4iFgGC3y7LAj79IC40+gGxIJyNLadjWwiYzwPCwrGVyNnRyPp09vEOBB7CNMZoxuMFImP
LyOqW9ZTU6Q20szyUCnLC+BVegliwDxN/Dgt8yX0sddG5INFJt7tcLjtFox0eh90wlJ1UBBZSHWJibOWJIE9XcWQqVITX
d3bdvp/vP10jR/RIIQMPIgIdXZAGY40VKoJFBYAJINIrilYWxGng5AzC1E8BTq2/irkvMbY GtrwW2ccPp5QwmMgVBSThnx
L9hIFSPelbejGOSf5lggAyalc3qiDIflj79F3zVjowTKD+BV1Gvf7CKY9RrKp5gkEF2XMsNNWNYhrNsUp1HNv80f1j23
EGjmtqU7yCGP3ANCutc3Aiua8b1LkzTAUUZdWnv/IAzJt+Xp6RhdYDEhKirOtIRACBTpWDi9SHtP5r7RExmeMINr5z
2s0BbOWdUVxjbTIg2M6TwbY lavsOafuSyTY TnCXMzxg8+07jcnQsobRGcOBZbWi4dr+Bx9B7biBtTIOwWbMzJaHfZ]
HA7zVSjt2KVN1uXM97JstxHgLgwenPeRwllI6tK3xloVX+vDVPXUQzm5DbvLIXz9VTsRrRASEHEAFTU1Wu0OXdaOR
+MNP7sMTWPt4m/1wo/JaKif6mFCnhvi72bPu5i8GoB2nANR87z+8pm5G2WKN2mwJIHz4DnwrR5QqLW7VXDgekYR
2fPd9+zE/YLIDSFZC+ec3jv9J6K/bvX999W2XIWXMXRFIN9s+XwRUUgPgBIBY SaVhCeFXCrFbbclv9jQeS+ViFkxeC
JplocLItXGF3ROLU58/AYgulaVv7HrGDORbZhNmMQLvfSt6bcNOub5ZcvcPYH9t7cF/bGOKEjUDIU/K/6IE+4modGKkUi
mjX0YpOEkJITheHSD22m/P67Zb05vXFvcV7nljvLrPO7¢c7FniFZviaPX1h611Gvn8A9U00eEj38UNx4pXj+J6LIdVim+K
3SfWR5sWWQBbHEQTB7H7NSEirOPRaC7WjuReplubBKGWFVecujFQ76zLDmRFFieGFgpDrin3G/k0Y84QFd3pwm
MG/4EOazZpw+Z8Qvh/vFSCXO0/0s0jpfhCVVQS0Jgxu0JhFI7v8Ib2Was6LblSZ08Z+XkObdOzV7UUGKSovOIi3nIR/N
WtEr0i0S8SXglou+haqz5SLgQWzGz47H67 XetbuF17wybxBCEWSXYQ1xzLVSGXpuUZ16LaS40zIgLvu7iSBjtqthpB
SaBMbEGUso7UDmMSB0+y0B+Gp4DSRMPFAFZdIRszX5JAzrP9vyY 812ImUObVnMfKIINZAKHZNDmn+la9PjO22pF7
vx1tWrMa8N53mpiFtJq550aq9GHOyNWhzYOv7WqgE7VzolOO0+05169nD53hsTca7AjY GeOB+GD3LI/onh7kTApjjv
3aNZXdzBn2aOgOBv2B6x0fD51Bf3iw2+8S4x9IRnX7/TyhQW1labeWsLWiz6FNsf6acU8BAVss+FXLUNuuPymmLQ3Y
34EYMsfw7+zZSna7Nyg0G39nOfbvGTorOfUESHCNbsAi+6BAAA2SQAAFBLAWQUAAQICACUIdIKAAAAAAAAAAA
AAAAAFWAAAGIb2dIYNIhX2RIZmF1bHRzM2QueG1s7VidTtswGLOeT2H5niZukkJRAGrYxSYBGuUImt67zNfWW2sF
2/3ilvcOeaY4TI5SulaiKkCZ6kRzbnz875xx/SQdXy2mB5gAOlyLFpBNIBILJjIs8XTMzPj3HV5cngxxkDiNFOViIgKTUpTq
r9Tzh6kS9ftWHIppfCHIHp6BLYuCBTWBKbySjxoVOjCkvgmCxWHR8005UeZDnprPUGUZ2Q0KNUAEXNt3GpEXKwr
thSILvtzd1+IMutK GCAUZ2sxmM6aww2kloY ArCILMglcVOyXVKlyjoCloUD6vmZ4ya+BRHJlzw5cmngZ71BZKjH8Bsr1
EzWM9xjaCKscPXspAKgRTh587ddeSutCgn1CLLhwst6 AoUmtOiGnU9dGYkc7Nd75gWGnysXedWZICPXE284FNHI
NIGSisURroEyByqH86uW9qgFnHCtFw/TGgJ2+twAQIMVQAYES5+CtCWIKIiVrAJfeJZB5Yt6DjyKeoqurikugblyG8WZ
XbvGYNn4/ask HWQN+Vsy2G0OKaOnwzbU3hLDyHIREv++U6JK+08Ld120kx1JjF6dMSpVptKylIR6vM/tTcFy1LjGl1xJp
ddMgeTcJ9muwmmUnBWYvkr8Jgoy2PlYnYTM1hw/jJY Xx3k8QRTrpnW+YnYf0jcT8kpEe6/91h4DmIuSVKKmM2rxXthUz
1XoVfc9S+L9QJgepwadPPZRFF+i0Z8390HDrgeRB7EHSCctKLO8IN5YFZ9zs98fjjGbu4Db63vv2symikBxmijDeUQ/P3
vwivpWS4W416yEv1isqDp+6RREbDNngdnHpx70F8bYU+9IcVgApmS4rnktrragtdVABASX2sSKkTOJANZckncFI6k3wvj
XnwOzxy7buwpvlV9ZVQZ0JyKVhW+rgZefnPOPr45Xv9+E2DWBN1VuG3j5MPGx7Cxngmx/YT/m5GboU3a4/d6XTwn
flerk3+1ctD6ixL4AvOGXfwBQSwcl4RQHhtsCAACNDQAAUEsSDBBQACAgGIAISV3UOAAAAAAAAAAAAAAAAMAAAAZ
2WZzZ2VicmEueG1s1Z3tbuPGFYZ/J1cx0G/VmvPFj4WdILNAMwWBJIGSRpUPQfLXFtdmXREKW1t8gN9Cp6b72SzpDiS
PZx0n0O6QXgmiSORosh5+A7nJV+RMxdfPt6txYdm27fd5nlhX2cLOWyW3ard3Fwu9rt3r8rFI198fnHTADfNObYW77rtX
b27XNiwzPyen3qt8yrMaleXilUtrSnM6IW+XIWvTJInr+o06K1519bsqW17bTONrhRCPfftm031f3zX9fb1srpa3zV39bbes
d8NKb3e7+zfn5w8PD6+nzb/utjfnNzfXrx/71UL40m/6y8XhzRu/uidfetDD4irL5Pnfvvt2XP2rdtPv6s2yWYiAtW+/+Pyzi4dd
2s+0exEO072tleLsrMY9w27c2t58zDxHIYEN7D3JfLXfuh6f1XTyYH5t3d/WJIYrN6Ezz8b34I1xFmIVIuhXTXby0X2uijKwi
5Et22hzebwgDxs6HxaxcWHtnkY 1xXeDZsxWVX4Hd/27fW6uVy8g9e9R2k377Z+N/pSbPd+st99XDfX9XaaPhzCnvl//
QLtP5uwLs82sl8uqql6U5U8K7LszNoDIMMG1W9s9TB930xhxnG7+kxPW1WnW5V+a+FP2ezMZHCr5ULsum49rN
QvJ8Uvwr+08UUL8cvwxo7T5]CZj5PF8CKzwOwy/K8KE3ku8nJ484IMcU/qI5h81XmRyUplQpWFUgrrOayQITgTeSi3E
tIK4+eUfk4hdJhnpRFahEWkFsb4VzMgBIxr/fdtJqT0s4XKhFICSaGOn7RW2FzY Inwx7Lm8GlaW+b+wtC+O/9Nhntb+
b5injfoT4Z1fkR1X4wthdT68Czvc+vVbFY0/zNSIMIXfUIJhhCymOL4OfLjLh16jD6UUAYTIR/pPChNWrQghS+PV57rDm
7NOQg2UnlthRJI5Kdt9XhAlfhtmgeVwGue+b15FI7k+BJ2kK+rwOfZOC/T44saX8z4YsdlzPh1My467t/MjMsYTY 14tgq/Tvig
1YjHbIFowk79tMMr7IVpT5T07cTw3/AHNQIJ1Qc0jnGLxmK3mD+R8VNa5v8Dt8herEPjqzy8/tY u+dOKdXE+edXFoUCi
vw3LHgrarrnrQxF1JQotchUbvTw0S4eWr1CisKLIT9g/s9AC5vbYClIYmsHzSCNrypCX0zWAeZhzZDs+q3F9gxsVVUZm
0Yzw5N4y+gafQtmTk2Zr6 AYVVSCN/yDpY xtWg+FCq2a8qGpk15U/FNghJ5MKIfaelW4r7r27hvb5v1fRRI2I3t5n6/0+y
6w/zI3WrajbvOL16vh1O0hwxdW3fK9e7a3m7rfTe/9Qv6E4niuMp5gPDmMV+exiXV83a3/GdxUqghAfénWoy8P633WhbnZ
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gqgRrnLbtN/802273t1vu7TS/EsltnOwb9e3nyXh05urU++cCcfmBPPshP3hfTQk+22/IPxL5v/Pa7bR/XU69W34RFjke63
yd/2aw/um1Tv7/nv2s2uP 1nfxflwInfR7 IfrdtXWm599DZ70ur7f3103WzG87YIWQwWHCbhDTaeLQ2E+niSa3Uxm77erq
Y+8rvHj8e7P1X1ZyOFn+OE5paV5Xp//4BgRfluvBsoblDIOmerpcNW6g+XDV7HZerF7Uj00/7aybbWgQDuBh4pvedev
JrAH/bX2/22+HU3vfim9D0b/a3KybQfehRvpz50X76+7xajxVy8d1/fTxvok14vpm20O/CNxfK+nby5vB6Pb40y4SSxaWy
YZIsWOKwjrDS+Lms1LDE8H09vg5L+S05FulAKifMbNpK24tx+kn9H6pzOOHeb9rdt9PErI2+P4KG5UeRp134dJIXyd1
rixfimz+nXR3/vquOpvm2Y31Tg/593bZr2+GurXVKfUtBvqj90+HIR+/X/yl1/7de20jXWY ++dhrxynv75abrv1+tISP784dzyl
VvIZFap7M/9Gv5snMer3uHn7yjftP7fOTQABO8b7Zbprl14ZD 1dXXf7fuxVTk5mvOB/EO9u/1qs/gxufEt4g918KSd33vjokdR
Vs2yviNfHOcf9kodKu5fvRrj3FVzs20mEccWeqw6h8ZMnJQyVgDxYD1dbACain/RL7ff T)WxXLX3XPfN8XBatX3tHXV12
p6EtscXehmad181dqFaXLVBrmGOryH1fnfbbYdLwXrnP10M37q7qzcrsRkM+Uf/trtbHK2gz0a6Vis2NR8L7evCIMFXc
izwYR2hMVs3d/6KUuyGI3azv2u27TIJWX7/80MDV6/2BOLRM41qv//ErB6wX/v62Dhet/mRv+EeaKpMyn+yg3j+267bef
nygm6/5Y2EA5DfvngF+JcV//VVvYUbO8KKIRie4jojrAG42By5RUOXUVD2HzHlognCaEnEdwE1BUO3UVDM9TjVOUy
KuA7gpaGqglmprnkJgHpganKRHXAdwUNLVETe1zSMIDU4vTIjrAGAKmuZET{PnklaHpjlOUyKu44FL1LQgalqwglSaF
jhNibiOBy5R05Ko0acm07S1xmhJIxHcBNoe2tiJpWTM97K5ymRFwWHCFPQVGbUOCF0Ry9kDpkyNiBSOyYEFOFJadJ
bOMKbJSEDpSSTIQKNVKSIGRRTIRFhkpUYgeJkxCWmitJkLRwaYqRyRKV2DEhpgpLDZckiFuYpMASGS9RIR0kTu
KIpSZMEmMQuTGJDicyYgMQOEichLDVmKkjyCIxeERQZNVGLHhJggLDVrkiB94XLyhEybgMQOEidxxFIDJwkiGC4eidy
cgMQOEichLDV1kiCHYRISMTuRCV2kDgFYRU1eVIgh2HSFCtk8kQIdpA4CWGpyZMCOQwWXYZHJIESXY QelkhCXf
zMT2bibs7Uzk+5mSTJ4UNXISIIdh4rEKmTxRIROkTkJYavKkQA7DRVhk8kQIdpA4CWGpyZMCOQyXphiZPFGIJHSR
0OQIhg8gR45DAvVCItMNngjEjgkxVVhq8gRADsPk91iFTJ60xA4SJ3HEUpMnBXIYLkcsMnmiEjsmxFRhqcmTAJKMF2GR
yROV2DEhpj6/QU2eNMhhmDTFGpk8UYkdJE6GhKdbUSEMDHIbJ5Y5GJkOUY geJkxCWmjxpkMMw+aFdI5SMnKrGDx
EkIS36WDuUQWTK5jNfZpOvLjdEKmT5qaPGmMuTIRpZPJIEIXaQOAlhqgcmTBjkMISMnZPJEJIXaQOAIhgecmTBjkMF2G
RyROV2EHIiJISIJk8a5DBcmmJIk8kQIdpA4CWGpyZPmkcO8ICwyeal SOybEVGGpyZPm+qidRiZPVGIHIVM4Yg0leTl
8nj170Z8JZPJEJIXZMiKnCUpMnw/WeJANMngjEDhInccRSkycDchguRywyeal SOybEVGGpyZPh202TQSZPVGIHIZM
4YsldOXFNngy2Mydyb05JIk+GmjwZrk/bGWTYyRCV2kDgJYanJkwE5DJIMfAQwyeal SO0ichLDUSMIwWTZ4MMnmiEjtl
nISw10TJcH3aziCTJygxg8RJICEtNngzX5MkgkycqsYPEKQhrgqcmTBTkMk6bY IpMnKrGDxEkIS02eLMhhmAQUFpk8
UYkdE2KgsNTkyYIchklTbJHIESXYQelkjlhg8BmS5Pm1nkckTIdhB4iSEpSZPFuQwTH4EsMjkiUrsIHESwpJ7Eud6z5P
F9iVO7kw8yeTJUpMny/WeJ4tMngEDhInISwlebJc+3myyOSJSuwgcRLCUpMNC3IYLtexyOSJISuwgcRLCUpMny7W
fJ4tMngEDhKnIGXOTZ5yrk/b5cjkiUrsIHESWIKTpxzkMEya4hyZPFGIHSROQIhg8pRzfdouRyZPVGIHIZMQIpo85Vyft
SURYROV2EHIJISIJk85136ecmTyRCV2kDgJYanJU841ecqRyROV2EHIJIQID2QHchgmAUWOHcqOPJZdksITTk2ec
gq73POXI5IIK7CBxEsJSk6eca/KUISMnKrGDxEkIS02ech69HrOgLDJ50h17JsTUcUWpyVMBchgmZ8UFMnmiEjtinMIR
W1CTp4JrPO8FMnmIEjtinISw10Sp4HrPU4FMngjEDhINISw1eSq43vNUIIMnKrGDxEkIS02eCpDDMDISKpDJESXYM
SGmMCktNngqQw3ARFpk8UYkdE2KqsNTkqeD6tF2BTJ60xA4SJ9EUUSONAUQWXISYZPJEIXZMIKNnCUpOngmvyVC
CTJygxg8RJIHLHU5KNgkcO8ICwyeal SOybERGFLavJU8uj1CApblpMnKrFjQkwVIpo8IVzveSqRyROV2EHIFJrikpo8IV
zveSgRyROV2EHIiJISIJk8lyGG4CItMngjEDhINISw1eSpBDsMkKy6RyROV2EHIiJISIJk8lyGGY3BpTIpMnKrGDXEKISO
2eSpDDcGmKkckTIdhB4iSEpSZPJdex7Upk8kQIdpA4CWGpyVMIchgmP9uVyOSJISuwgcRLCUpOnkuvTdiUyealSO
0icgrAVNXmquPbzVCGTJygxg8RJICEtNnigQwzD52a5CJk9UYgeJkxCWmjxVX095gpDJIESXY QelkhKUmTxXXHsYr
ZPJEJIXaQOAIhqcITxfVpuwgZPFGIHSROQIhg8IRx7WG8QIiZPVGIHIZMQIpo8VVyTpwgZPFGIJHSROQIhg8ITxuAPo
BWGRYROV2DEhpgpLTZ4qHiO9vSAsMnmiEjsmxFRhgcITxbWH8QgZPFGJIJHSRO0SN2myUqG77BoQZDaf2acdqS
0d180M3j/bbp+7bbTIV569X0c00pxCuhFuL8f5b/LchYXv1BP7a+UHwW1FV+hiw+ShBmLr6fia3TxwiXyjMU3U/ENuvjgq
nDG4tup+BZdfHDtM2Px86n40br4c/Ug8kLpi6n0BbrOc3XQ+kLpy6n0Jbro4FxixgpT TcWvOMUHZyQzFI9mObUyvGO0B
150R4Gi7BN/IZLwyOq/EW6/K5L0ymag/Eu68E9jsjQLRfifdfycmAZXRgibdgycmDZTRhiXdhyciGZfRhiTdiCZx4TgmiFOu
8GUtObiyjHUU8HOtOhqyilSu8IStgyHMSREdWeEdWnBxZHa+FCRfDnBxZRUdWeEdWnC61VbRkhbdkxcmSVbRkhb
dkxcmSVbRkhbdkxciSVbRkhbdkxcmSVbRkhbdkBSx5RoDoyArvyA0480zBYjRkjTdkzemQdTRKjTdkzemQdTRKjTdkz
cmQ9TGfIgTUNAXZROPWeEPWNAXZROPWeEPWNAXZROPWeEPWwJDNJIiOrPGOrDk5s060rPGOrBk5s060rPGO
rDIdI5toyQZvyYZRaG2ilxu8IxtOjmyilxu8IxvgyDMCREM2eEM2nAzZHH8zJvxozMmQTTRkgzdkw8mQTTRkgzdkw8m
QTTRkgzdkw8mQTTRkgzdkwym1NtGRDd6RDSdHttGRLA6RLaelLZBst2elt2QJLnhEgOrLFO7LIdI1soyVbvCXD0e3n
JIIWbPGWDIdxn5PgeCcX4VYuTpZsoyVbvCXDgbnnJliWbPGWDEegnpMgWrLFWzlcanlOgmjJFm/JcEzhOe9pjJac4
y0ZDp47J0G05BxvyXCU2DkJoifneE+Gw6HOSRA90Ocd7Mhz3c06C6Mk53pPhAJdzEKRPzvGeDEdynJPgelM14Q5r
Tp6cR0/O8Z4Mx+abkyB6c073ZDgI3ZwE0ZNzvCfDOdZmvFE/WnKBt2Q4qtiMEhTRkgu8JcPhs+YkiJZc4C0ZjhM1J0
GO05AJvyXBApDkJoiUXeEuGI//MCBAducA7MhzhZkaAaMgF3pDhSC5z1gHjUO0+EXx54YPfdURD8u8H4Mh+aYU4Lox
wXej+EYFDM+ehb9uMT7MRxrYUaAaMcl307hmAlz1gEy2nGJt2PYef6cBNGOS7wdw17i5ySIdIzi7Rh2hz4nQfTjEu/H
sN/vOQmIilZd4Q4YdXM9OJEA25xBsy7MISToLjo8IEZSE50XIZHbNEOzLsm3fOx6mjJVd4S4adOM5JED25wnsy7G11T
oLoyRXek2G3onMSRE+u8J4M+8+ckyB6coX3ZNhR5JWEQZMrvCfDHhHNJlieXOE9GXbI9NydB9OQK78mwj7sZAall
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Tableur et variable aléatoire 1

V3hLhn25zQhw7B+EOEEIJOcOfWzFLklofY TMdZ38tD+y75p686xHsrfyzdtDX2NPOiDzM4m9pA/feC6VIC3zPALTISLT
+w+WOy9XmL5pupvmelt/8V9QSwclVISWXVKRAAC7FAEAUESBAhQAFAAICAQAIIXAStY 3vbkZAAAAFWAAABY AA
AAAAAAAAAAAAAAAAAAAAGIb2dIYNnIhX2phdmFzY3JpcHQuanNQSWECFAAUAAQICACUId1IK1uwCL70EAADZ]
AAAFWAAAAAAAAAAAAAAAABAAAAAZZVVZ2VicmFZGVmY XVsdHMyZC54bWxQSWECFAAUAAQICACUId1IKAR
QHhtsCAACNDQAAFWAAAAAAAAAAAAAAAABCBQAAZ2VVZ2VicmFZGVmYXVsdHMzZC54bWxQSWECFAAUAA
gICACUId1KV5WXVKRAAC7TFAEADAAAAAAAAAAAAAAAAABBCAAAZ2VVZ2VicmEueG1sUESFBgAAAAAEAAQA
CAEAAKB8aAAAAAA=="}; |/ 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.setPreviewlmage('data:image/png;base64,iVBORWOKGgoAAAANSUhEUgAAAZGAAAHRCAYAAABXDK/XAA
AACXBIWXMAAASTAAALEWEAMpwYAAAMCEIEQVR42u3dP0scWwWPAYUGWZZEQAhq2WkJIgCWIhQZAUWwWSDHC
BJSpbNIYRfyDQKTwkLOAOJAOIKNBLEQ2UJZJIgEgkVISWwXLAOWIsu598x99TV/vK53xtw76/PA4GyMYceZM7+cm
WV3IADANRjwK4D8bW9vh5mZmbCzs+OXgcAA+cVIZGQKTEOPp19FBOEBCOtLMrAWED6VWQQGCCzxcXFS5]Ew
ETx8dLSkIBOAgPKNLgGDC8EBhAYEBgQGBAYEBgQGEBgQGBAYEBgoH98+/YtPHV2LJTL5XDv3r3QbDYFBgQG
snv58mVYX19P12Nc7t+/LzAgMJIDd3bt3w+vXrOOIUknj8vHjR4EBgYHsBgcHwW9u3b9P1z58/h4cPHWOoMCAXKF2cu55
VKpZ/+TplkaVhOFXAY4FLPnz8Pq6ur6frBwUF490iRGQwWIDGR3eHgYHj9+nM5c4uWxL1++CAwIDPwLgOtgEBhAYE
BgQGBAYEBgQGAAgQGBAYEBgQGBAYEBBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAY
EBgAIEBgQGBAYEBgQGBAQQGBAYEBgQGBAYEBhAYEBJQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBg
QGBAYEBgQEEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEBgJQGAAgQGBAYEBgQGBAYGB
m+zw8DCNxVIFYEBQILN3796FV69emcGAWEC+Xrx4ERgNRghUKmFOdDR8+vRJYEBgILt6VR4+fPiQrn/9+jWNjMC
AWEDuyuXyT3+WJENP92hAYICzGUy73T6bwUXNTZnBgMBAdvHYWLwsViqVOnsxMTICAwIDv39wCQwWCAwWgMCA
wIDAgMCAwWIDCAwWIDAgMCAwWIDAgMIDAgMCAwWIDAgMCAWAACAWIDAgMCAWIDAgMIDAgMCAWIDAgMCAwgMC
AwIDAgMCAwWIDCAwWIDAgMCAwWIDAgMAAAgMCAwWIDAgMCAWIDCAwWIDAgMCAWIDAgMIDAgMCAWIDAgMCAwWgM
CAwIDAgMCAWIDAAAIDAgMCAwWIDAgMCAwWgMCAwWIDAgMCAwWIDCAwWIDAgMCAWIDAgMMBf5ufnLw2lwCAwWwWJIX|
sry8LDAgMJIB/XH0JIMAgMMCV4ylwIDCQ32D5Mxi/Ws5LkuTC74HAADOHXxwwGBAYEBgQGbkaAQGAAgQGBAYE
BgQGBAYEBBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBQAIEBgQGBAYEBgQGBAQQ
GBAYEBgQGBAYEBhAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBgQGBAYEBgQEEBgQGBAYEBgQ
GBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGAAgQGBAYEBgJQGBAYEBBAYEBgQGBAYEBgQG+trBwUGY
mJglpVIpjl2NhZ2dHYEBgYHsYITW1tbS9VarFYaHhwUGBAby0+12w8bGRhgdHRUYEB;|Ix8nJSRgaGkrisbS0JDAgM
JCveD+mXC7/90dJkqRhOV1AYIBL1evINCXRpIMItVINDAYEBrLb29tLb/THV5HFV5Pt7+8LDAgM/AUDS2AQGEBg
QGBAYEBgQGBAYACBAYEBgQGBAYEBgQEEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEBg
QGAAgQGBAYEBgQGBAYEBBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBQAIEBgQGB
AYEBgQGBAQQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBgQGBAYEBgYGb
bHd3N4yPj4dSqRTq9XrY2toSGBAYyC5GpdVgpesxLtVgVWBAYCBfROdHoVarCQwIDORrdnbWJTIQGMjP8fFxmJu
bC5ubm7/8fplkaVhOFXAY4FLNZjM0G03Qbrd7G1wCg8AAVY|3XM7PTi4LIMAgMMD1DC6BQWAAgQGBAYEBgQG
BAYEBBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBgAIEBgQGBAYEBgJQGBAQQGBAY
EBgQGBAYEBhAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBgQGBAYEBgJQEEBgQGBAYEBgQGBAY
QGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGAAgQGBAYEBgQGBAYEBBAYEBgQGBAYEBgQGCKHT6YRqtSow
IDCQNAWFhTAS50dITPAQGYQF6trKyErrdrsCAWMAL1DRYBAYGB3xmYJEnS750ulIDCAGQwWIDAgMCAYIEAgMIDAg
MCAwIDAgMCAwgMCAwWIDAgMCAwWIDAAAIDAgMCAwWIDAgMCAWgMCAWIDAgMCAwWIDCAWIDAgMCAWIDAgMIDA
gMCAwWIDAgMCAWAACAWIDAgMCAwWIDAgMIDAgMCAWIDAgMCAwWgMCAWIDAgMCAWIDCAWIDAgMCAWIDAgMA
AAgMCAwWIDAgMCAwWIDCAWIDAgMCAWIDAgM3GTr6+vh9u3boVQqhQcPHgSPBQYEBjKbmpoK79+/T9dXV1fD06d
PBQYEBrIbGhoK3wW43XY9fb926JTAgMJIDd40Dgd4/jpTKBAYGBzCqVihkMCAzk78mTJ2¢39jc2NtJ7MgIDAgOZra2t
pfdhYjju3LmTRkZgQGDg9w8ugeGGWVxcDDs70wIDAgP5InEZGRk5i4wRAAID1XxKZgSRJ0oFgsVgsFksey/T0dJiZm
ck2g+mX/6HZDtthO2yH7cjH9vb2/2cwdpjtsB22w3bY|rzjkj7 XLP/Ymzdv+mKH2Q7b4YTmuLId2XkVGQgM/J4x4FcAAg
P/+cDMz88XdIAdHBYEIYmJ9A0Mx8bGvpvmFcnu7m4YHx9Pt6Ner4etral CH6CATidUq9W+CsxVP1fGPjAmMingOyq0
GMS7Ly8uFDUzcYfGtQKIWgXWGh4cLUR1XAMXnH8WBVOQTw8LCQpicnCzsMXXR877958rYB8ZEUCORURw1p3
Hph8sC8V1y43tMjY60OFN56enROFGq1WmGT/8rKSro/+i0wV/1cGfivAMCjqgOSrzUXM+LkUPzMnJydmbGS4tLRV+MM
30zhb+EImRj6mLnvdVP1fGPjJAMingOGvgnB9rp8uPjH7/3Xx8wFz3XeK2zXC4X5iT243YcHx+Hubm5sLm5WaiT8UX
7098CcOXPIRGY7104Iv50UCc5RAW7EV8TrtHGNRfGMZIGN0c1mMzQajdBut0OO/6LFAXPVzZewDY 6Ko5yiB+Z+9vb30J
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Tableur et variable aléatoire 1

I[g8XBFfgbG/v1/17YgHXdFmkzctMFf9XBn7wJgo6jnKC/XBSRKEBgQGBAYMLOFBYACBAYEBgQGBAYEBQQEEBQQ
GBAYEBgQGBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGAAgQGBAYEBgQGBAYEBBAYEBgQGBAYEBgQ
GEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBQAIEBgQGBAYEBgQGBAQQGBAYEBgQGBAYEBVhepIMJI1WpV
YEBgID8LCwthcnKyp3gIDAIDI9GXIZSVOul2BAYGBaxo4AgMCA1kicrrOGo8kSf7250BgADMYEBgQGBAYECEQGEB
gQGBAYEBgQGBAYACBAYEBgQGBAYEBgQEEBgJQGBAYEBgQGBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEB
0QGAAgQGBAYEBgQGBAYEBBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBQAIEBgQG
BAYEBgQGBAQQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBgQGBAYEBQYG
bYXd3N4yPj4dSqRTg9XrY2toSGBAYyC5GpdVgpesxLtVqVWBAYCBfROdHoVarCQwIDORrdnbWJTIQGPiHg+PPQ
Jwup46Pj8Pc3FzY3Nz85c8kSfLLnwOBAS7UbDZD09EI7Xa750CBWACXivdczs90LgulwCAwWwWPUMLOFBYACBAYE
BgQGBAYEBgQEEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBhAYEBgQGBAYEBgQGAAgQGBAYEBgQGBAYE
BBAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYQGBAYEBgQGBAYEBgAIEBgQGBAYEBgQGBAQQGBAYEBgQ
GBAYEBhAYEBgQGBAYEBgQGEBgQGBAYEBgQGBAYACBAYEBgQGBAYEBgQEEBgQGBAYEBgQGBAYQGBA
YEBgQGBAYEBhAYKAnNnfwBfzcPmH33icgAAAABJRUSErkJggg==",'data:image/png;base64,iVBORWOKGgoAAAANS
UhEUgAAAWQGAAAA+CAMAAAAXM3G5AAACPVYBMVEUAAAD/IILy8VIII+UIITIHINIIIIIZ8IP/I+wsLDiduJubm78/Pz4+
Pjltieents7Oy+vr7/HTTHTTIIITTITIX 19eGhoaUIIT/+hoaH /IO 2T
T e eeng AT T LT T
T Gxs b+ 0L T/+ampofHx/X19fb29sBAQEHBwcODg715eWJiY n///////9DQO009vh2jo6
P29vaqqgpwcHBJISUNnLy8uAgIBFRUUONDR/f3+enp4yMjlpKSmdnZ3u7u6qqqrKysoFBQV1dXUKkJICT///91IZWWYmP8
AAACogKhMTID29vbPz89ubm4KCg8GBgYdHTDw8PDf398 TEyDs70OwmJkA/Pz9ycsBfX6CRkZGPj/B8fNCfn5+BgY
F4eHg50WAWMFA40DggKioQEBCFheBycrINTUOWMDBeXI4YGBj6+vpCQnBoaGhXV1d7e89VVZBpabB5loDgAA
AAK3RSTIMA/b/50Pzw98/7w8Px49ja7fPkyMAJ5+TpwNnP9gTI9ahHSfLFIPEI1/DSzUQGAr9sUBYNGBHCct97Kmmfu
O0LSheOA3HgWLcY9+eFhKKSDj2FU9u2M6GwW8LAMICdSa5gKyXh2BNhFoOMSOrE+td/qqd/p7+/fz9/PTn/PwQB/37yP
Pu6Ofm9/Dv7eXk49/d3djDoJ3CiIGq2AAAXJEIEQVR42ulcBXcbRXDW6NR30smyJNsCO6pBZtmO7ZiZGWJIK4thO4
NCapE2ZmZnkXCkpMzO3v623vEdu2rem7WunfWoiLcx80zs7MzsrjzM1VB89lu7rjEciyURNXUDTSpvnb6aWocGOcC
SqSpKaKk+2N040t/7pMevXksZ4Su+Y5++hWH13e4kGRJIIXVMbV3j+LtrTO6VAhrKIMEtatG+y+s/BHIJVB1vgHSHSL1
NWVcQkwobJcNrV3apfn76Ch/ipZZlejnerr2fuHh51lacAMpfR5LjedSpdQjO2iycrAnOdyU32Xyhiyg60ljrX+wXGTfPWA
eplVuro0imF2k0yugmzxXE7a6CjBDLIira20x/6QQqtAkOuygnRLO6rGJ/cXegM+SAVefOhgKdHjuWwUG49ztcstLPAVDb
UEg8hUU5SNKWUmMvDf2DsA7LR1weHg2NEPJePdm1GqVChQsQBp5zioMK2WceVnstDu0oZR/mBnCOLCSzFxxt+9+
A1QAA6(030uG83tl4hUQYyyTTA/EUSLH70sDsipJcKRUpi35UIBEF38g3+3AxL+m4Ae3k+scz4Vyk4+CnVkyvPXU32d
TBaeKrM71EDrGv53AH0ig2EOwandqZjIVVL5I3t6V/bKDhztgFQrGjUvW{z2+n8DONX7iTpz5dntzceo+vMLdANPBColO
T7R6/IKaW5KBWZ1rA/nOBFT8AktF+FOtt+yfD3RLWKPMFIDmM5wtDWZFC3nmm1Ao+flb+7Jwnzo43NVe7WPsrrsYc
eZkg52fNFCqopUpdiO305D8f6IPYpwxQZeZCccrfQeXKhWKVdzuo9L6NoebmIZHY JZigalejkiSIkksLjg2nolmRox1+B
46UIF39APyYrvVGdT6Ya5+gaxc9dWDi6carkEoNsWmyY GBIirXj87t3173K0aap8aOLZ+wBKU7206ePdZ9beVVUB8YdbjF
URMS5tDITPNzBGk/1J++WbPLe2KyMV4iQVKj|if7xU9s5XLPnFJIXxLyQI5tbRiF2skCQR9rg26cKRQhfcZ20xONJs5mhl
YLZFKkTDBZU70dOLGh7nAUttaMfoVk/9nT5sGmx9IVFemxhdjp8S5F1Qwxy8Nj1Rz84bG+KkID3WU12dgzRzvVriUep
JudD1tDos4hleaWNAQIlauACK5kgZYRgW6dqlGBKetTkhI3zfidPJASGks1zbYWHSJHOXTOkKoklykhrMrdjTnKNb40
AT3XfUZGc3CWUIOLDW5AY6sSMMfAkdFTAsybSVUGcL1qljS7BQzOx3dhmJvCUHxhLi2Srp90ORxAoUhWBel1CLJ
NdyELbxOjxjTt27hqarFBkFjfUYgmyBtcc6NOH43R2TkCLH9vnnlvbbxEqVbpoth+LKWSFc8wcqzZn1k6hd69mOCGVJ
CRCOsuKCjQyU2/JQUOReDjUHGN/rkG4Y 3aC+QkaB4gHUCgiMty/Dr3sSmIMSrlwln4LoKog/EgAynGeSKloghH+x04
1RWDRON7bRY3upbWo0OS525mK4uOAFdiU+EB6+/+eaHXiMt491iull91J+Jo2RIq7iVj9fRXEXh1jzyO6 TUGDXNY51E6
W1YpOpHnIF25L99eR+abD2qubQ4tMszvIRYFF/4ATFahSk8hpryCVEBNV1utaj+RS/Fir6 OTAINYOMKHDPKNEmMxP5K
DdfsyVw/Y33qzrb76u60/QptHGFXZmIABMOHZQpd+wjjPTS6TPxxwlqULvOgbwBEmM+16CgX6EfaOFFd6Bz/bBlvp8
JEJ2A/FeHLUgqVEp5tac5rHHpC43uhX7FDrghQJE0YwWjbZ+K6TTsctTMZTeh4ZpAo09J7KFFX2gilWQhbkOti42xLZxM7
GEau36N+/d/782xf0p9myKwNE2/r5Fgsl1J510vOnFWEbK+sxMsMA5ShYnMO9bcbhS6nSDBWh70sUXVGhiZ4/hllUh
VTTIjwQtxiPmw5VIJ6n4gTw+WSHBGIOcWIEjOpUA8zjQOACIUZ1GRtkWAUrTFVQqgoulBS+SeFySbq79FxGaR7Phn9
U/0Q3pfv/62519697StG4LD70lwhc7HHI1y5GjncI8M6ENk1Tj5sulY CeOviOGcQQOKIDWg7/zIk50qjlwZE8I/WUG8Yb
AThQUTE91sj6gDq7gXjax7PKFIf/CWWatbjQINJglinSlu6JbycVJIFgP2YO0wGu020TVWSpntHfP4/ok4uo8TWvcgx6kC
3LY4YDJBfdOBpZzU2XIkBzvofo8ifUSVwWTOEmMwI6k1Au2QecnA0IZXGZmQOtIJaUt6IC6AUO3QPmMoFuQUdhIfpOQZ
3ccwYNR5cSUSmMaOLBA47nBKPfD7OTF5vUgg6WRHmMA3fK2fx/SCThp/8B2yWj37PI12wkZ9vsZJpjyulNXWdiUbD55
jDOVO1HUd5uYilzB4RaFPMQVYfANL7cITiQPMVIUeRfVF5dw605BIGshecxhdYmYfijgDvWE5SQSD2TOcBKbI3WecBH4
viOUBrJBHSZqon/gCt3609an+Ewb6zYsftkcYvv4YPiP5yZMu4Qo96tq0248ePz/BDux2IkXtOAJE6DBKIFYlibldIxEeggw
bjAr+Abhil T/5FJIbjgQgAF/VsInOTNfpiLjHM31+4PU2AdEoNcBoEdhLjlc+zyXTjiRWShaNZJAZIOhMIGx2Y hxlg4xwviR2
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Tableur et variable aléatoire 1

Ogv9c+yL770wcuo9Q3ULaKWAIN5yMilM7SzA3LEKBMiyIBARDg6IAAdNDVmMJIpfzv8gAhiuAnUIOUTXjyyhYhHVaADr
NDp55NOjy78D5CDp28sIGUZyCYy+a5ZjHU9ZRjhF88Tb0OxWf6J1+cP//OBfOI9OE16MMbGdAhZstA9+/JYUeR2aFzc
+J20A8NGr6dAcObilSYI/CPWKJIJRO69Y pxzeA5R718/ZUDjG50CZpGU33P32gl4/Chqg8iAH22++j5qnVIFyvwuG69+
pkO6+Dxpfiv+/N1X8V+RN4AmMYnHWnrsaOTVUZqGhE9VtO3fWozZPdkSPmMWhWjlI3gZAsOPPnf+swLQ3MnGHxeRY9
ab5Pwc6ieZjjDXaleRAIgraKNJbGTui8fiNOHOYxJnycOBCY8d71J4vly2+7uvPro9CuGJN/+ibry8aOF+P1PoGtvRJIG8z1
a3FVspKmJiuah1SgNhxnoMkyZSnAses1Ae2nuZSUEtUs/FOypCiiccADVWKejRHIFAGOorOQzT9ugllxjGZh3iDJtém
XRtL70zrqaGFKrrgeWY7zh29YkyKlias+19/8+Z22P9QvwUHyJjgoqrDcv/cb4jixpy TiPvYqJf53MdO2v60TFKhRYH/IIEg
LQhTTKr4aR68FVEhqYbYrga2gDU8cmK2S2n4uwPsuJw80OnW+sHFOJbm4BW2RhormFrO9UNccqunifKERB7NwxAI
XbxmlIXhg/t7bIM4vsiHwiulva4Z741PO9HRTCXHjL+MvzZOntPsfZuOqEMwIPMH8IhOR2jlidpvoLgMKB9qHVINERGSO
Tmo9iE/9bzJqBCcMziyW4QmOnsfPAFWTPTahYfnegsbOWhY7L7qUrnHONfDEZzIST83XeTrusX7sQ4S4moTErolM02
Z5ES4zP9TepZvyQCXWIR6DANULLEJ/WBENANQ7Q8KkDrQf4SxusvESLhw131z3IXDQE8gVyeG+SdcGD4CPVCFW8
9SgJbNGN3Ys53GnAr707mJBul9//YW3X3hdf+tWOO1iQ1lkaXhOUxDvgDa4HDamv01/AQL+tfyACvWnmaCHyGxzIE
3/FmfxI3ZGeMKCLklodjllu4qQs8I+J2/cBFKixjysEP6y5XWSzCeHqdTcdJ6zIPLi5ncjsRXiZ7cSt9CNZalD1V94zQHzvF
eTOxaEsrWXLPQtXwIsfN6CDkKO0JQO0gYbjs5BeWvjjrRkjJchnQjP12S2SWQT|SZTGDtMjuJvhk6pA5d5Y mxwU/DOH
/StiNZNn6wW/ATS2HH4AXwoDAMb7Rv0A0fqG/BXNSHjMtGxvnVdFO8BMMwG 7Y ks+XtgKbYFXvdiAdCDOIQU/zQLDP
LELIALbXxpBQbbc2aV0OYgLfjREdY+H85nce/C2wMtSuxO0Ci/9cp5TK9/DstCrHdbkluv8WH4E1yK7A1MVUrMly+bMt
ge6EtgiFtwnwCeRaXL8fd8YHZsRIGDMyzzFWJaltlq2l4c6HZ2UBegQcxilbkBPfongJajl1tkK DLKN/Xrul3buLrOGvmtl+s
GC+sHclHaFLBzrAgKbg2Ysce5mRzWcDi23LgUnLbf3TCDr+/QGWvCtyCMEPQf0J7jDRbjljP3nciaUwXmam410Yp7
RyNQ59xddQwHLLA4gPnn3pMof9UMCQ10xmY7Y9MU/aBHTCBIQjA90rAs24R7dATBOUe1lkwMvIc6GPw77nC4Wly
8Kawp2+P4gOip+zblh6F8cmN7DC8ytDoA7a60TWc8v3qgx+lvzDPNpk6Y6E0R7LRX//uZh0tI925PMGX/WOAVATeg2x
2ArrL1IHOPhHAd6UQMmsbR10/1exh6vBATP2Y/7bU/MvXvh+wv6FsxQN9KrEKIKHLzO5jeCcINoO4+Va8B56 TFhR8G
deKwMgaY 7udy5rNcryMpilRrOfdRsOmwVV6EMWOXGLIDeFR1PxYZNKr9puuHPwpuZA+y4F6KrnoF24+BGUsdleldk
SleEg9P4s8btcGRNVukux6nQxa8pl356AHI2arrKOPdYLySg/DC1AZ1ADhFseyzEOWSXKmIEMNG6Eh4UakRpxzbjlT1
QAhbpbnRTjyspdCymO0/fvUyLKkW1vRNnYexJ5bS+jk5PQDpbTzKpih4bFiURKYXxzxIKro2ef+FtCpDM6msZPgsIWIHSCVy
gJOHWrQbnbX0iz9T50F5EDPaEgp+MENII09JgiNB4ft7e3hTomZNW4tulzAQrYKh+uo8IgTzCNjNVUoqwQTIbA5SX
PziaJNMRPU4939HQY 1VVHrIGKTZcNIj+4sgchypzlgibSaD42wY8Di5aczD1gCyAulZlkOk4XiQDfE+XFYhLmoOelU2
VsBUEMXsu9arTMsUHs5l4ql+DzR1zpr5VovSgYoTO0pS/2paxirN922qssHh5UUjYAVNPEKY5B5UpISKMEGFKALVGRX
w8JIMgbbpabubViMVWoPdjPXxMAuhIKO3MuVBXd/dz9m9TwmFyBQHLQIVOfrCN5bn6XxxxDH94lbYKFw2VmoSlcg6E
ZrilWOBWpincdnmUhWAQORBDII9i6byNC1p6n4WR79XNZAvC1nmcrgnBNgJoRtsGgiINOPj/aNPvbLUkleZMj3TIp2
TNmIsTtitp30dzkHhJONIOdbPdzoBuQtVJgxeyxlJk23dG2HSQ51gKeWklgsBvnFIS2MUY3JRoP5AXhcBCBW+FVN8
FDK6HVYiuoqu2gqd9+9Cw4EYxV1wTOg8bmKFGJIVG8sErd45ezW5GitkfINIBFDgi7GBYCan7ZzEVsWXawgeJ6aDH
zLygVZqgLftJY77SdgBbEpacrNx4kjK3nGS7XwxopiQh9gjSYznevUJc6n1Dol1ACngu/G18ERthOyKOVKUiuO+sJGWN
AlUtGJIYLwrHUuDGhNZOUtslcg+/7lu0GffbF1H9uAsVtbdBGI2QTBwWIDQ2Y+008k4sHIMHOvVhVBCnKgJgxWIqd3Dwj
5vLz4Z0PA5pvZLV/6PYr9kx3RFOT/+JVXDnbLUP56l10xWOURjJTIWVIXcsylV/IQF3AVSkzV1dRmYaDdJVasgvO84xGce
KZMIUNfvr4hQDP/OKaMi7vwZeCgpleYswRyQZOOsXvn/710/0z3/4DioOLE7A+zxUSy6ueSdNrYquUq7KVolykvxszKk
GPdwKgogRkQC9SeXjHgRbvwwWSNtOWmMyw3oUyX83sxLu5dEyiXA4nsrOGURsbzex046q/fg3eLKIk15hqM8E1LIzz3
Abicpo0ODtgEHGA/DvV13z1Vs/voQfUm2UocLSixdQ1dI7+p0sRrsdn305tTQJISEIFAk7SOU+sF/DrpRBvZuYIfiGPssPQ
5erCn80EBY5Aexp5iaA9U8yrI8RcyBh/WIEWaNiv63mOsW6fMZPMjkd7eBgUGK2aTRKV/uZ6HdKn2CqiGO9dmoh+
RUdHIX56EReQxpbeTv4isSKg3fD/zyJBCsIGcK4gKESHUDOHGt+SCDJb9jeQgSPQKyX8zBb7syl509Cn+2Wi065Q
hwLm6p160FMVIHgCjxixebFgiKRSz5gMe3249a3+8fvn3/9E/4w72G/pb9NEIKsQL3KelGOk51nRpGKF2WfKxUWhz
d+3JGgMV3GriZErYhxoKABfS1byyM/UuOQItOdgl2odmPUiJazW7N5shtp//gA4JPQLIty4APgcmUWw/IJIKdfLprsHNea
VStWcfotDINUR7P9ZpPcchd31gAlpupx4/PpKUHZYIQN+Wv3/LM+96gbsBXSIGTHUTsuQvzDPryQITSRhrnQuFzWdj+
XR08Bx2Abq1k9T5sZlyjFY+mb518drSqMO9QHgTQib2BbwGBXy8BLAWDyUdwn72nj7LWODYoxhvGi5V1XGYCEUt
b76 AMX1P/+yN7Is3vHTNh1tbX1HT8fpNohhtYyXEfzO93/RBEhPj2LXU+vfinbCulsuJRSW5RY 1b5yg6uNO5yJETh6X
WIrkA7TkeYfLz2Yz/smWyA+0ZCtMaAVEuUx6JfoJXuYrfkrEbWgXAVM30YOX2I12ZvepPn/b3m7b/UvsZY/BseuZIUyUK
eJ1XKIAsyRfGCW7WeJ2ljXSIx1wNiP3OtAFtWN/ax29R5XoD1TIiEV7d9IJWBJIrRySWNbEs3q0O/204cb/OHFdMRe9c2
K/sh7eBxxoePw5tcJOPrivOEPuv7xCy+8ot+CYuMhHI42wT4YakeWamldodQ4yzMnaQ3gPm6rIsEnkiLQkGwWCBE;jjxI
2eFRPQ8pJwB3uwHNIi7c9/N6/RgtLo/xR5f2QXbXRCiia9D4t3A0gFD8eaZ1CEQIq3pg/E1204WgLzllfuUFute80b2gm
91gx5GmyUjpigP9mqgcpXnrugcVytGomBHaol++QszWis8dACmMUBUJesM8gWgErgGWel7AvjRpKNRthTyvQOokhM9
12StAndKcaECTjA3Nh2/0ZIPwMiXfHbvrQvSCf+9aK+f1PbDnBHOdggQ9RwOunravGUCxH3yQ9oF+ASH954elHzxt
01WskK/rqdc+TKMZ8Qzgn/iROyO/17kAU8AaFICa+hbi772X01CngXTH6FcUQeb5XarzQUOppJC6LN4BK2khcchEXzt
UVTHLDuhbh7rj39vWbJOHU4v+TiPaSMLbkzU6MBI9ZaoocrGsqW3Kfrr7z5iq7f63zrkdy0jt7cywFx7KNWDFv7nB48Iw
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Tableur et variable aléatoire 1

MX/lePxIjRS7iwLRYF4qc6V/TwcA+UVIwy3xAMdAdEV3VGrOm57e1UHH7W6A9fksdPeTZdf8SpJzwlplKxCd91yk37T
4685/XxLVmYP2B+axJv6M0d5FCi87vVBYWaJKbXkOO8A5KIVKQMSKS]KwDS1HD41QP66CrJwhU40Ngj0TsOzSNo
CkggCQSkuu0Bzq+v6I1zLEWZ1bDeA47zTGMRT4PmFVtAXIc+6jxvkQU192mF6EC2aFuPIAI2yUxKLo27fbkvKyRGR2
uoNeKr0anRxMSglyWJAZnNpOCWQqJPIfRIQf8g4/iJslixeMohV79p/gk7qgGQVMOCcOIEtwpFS88rgjj7uOLBnTIuLzqu3d
Kx532jXeVWWoBSWtvG9yxPrs4bjZxhhLXt5+dY9x2LSsrJ8rrVze5hcMT08fShiSigRGGnv2cG12kH58LSKh2IYDISOV
TO9Tp5RDXRGU2V86eAJuy4VOXNVKRIoaX+pptWz1sf66jNH2IPNKLUdHEYVANIMTquomqlGt4+ZSb+YAhtmI3/B4a
SahwArOVPmZzrXK6REXmTgrrwWTh7pg2jvDdf2Hm+ecQFsx/AG6m6SanpOtDmMO6jz9y9HB/XbgzkVgN9zVe2zTcc
gl19gpsHr02nD50bbJ6N/WbrBtx64Nj0IS2e POCtM+vdh9KHK ptgfvnvpb2D4ZQkG3qjJoyU/P/OF9Lehe61vsalsv8czL8C
k63xcekdbOWAAAAASUVORKSCYII=','data:image/png;base64,iVBORWOKGgoAAAANSUhEUgAAAFAAAABQCAM
AAAC5zwKfAAAAhFBMVEUAAABMZmb///9qampsbGz+/veqgqgpvb29ubm6enp6rq6t3d3d1dXVxcXH6+vgCgoJ+fn71
9fXv7+/n5+eTk5NOdHSXI5eNjY 2Kioqlilji4uLe3t6UIJSQkIDr6+vW1thCwsK5ubmiogK7u7uzs70OmpgaFhYXk50R7e3
VNzc3Jycmvr6833NUujAAAAAXRSTIMAQObYZgAAAIWJIREFUWMPVYMNUW2JAMRS20gk0JCZBwvzPATNV//7/Sdrgy
BoxI2U/dH7DXUeSLYvP/czrPAPAdgG+DTNsSCRKAVMJIKIQWLIA4BWb2st02tAQ130FcloSncUR2wnmGKZG5k3gKI
BRN8H6YAQOpGacchHKawEnxo4wadn5vdZSmbr37rpY OcRgjKA4NMzevQtBaF68TBIgogOQ5Wavxww/tall4e0iOQ
Bx6poTmwpFtf5BuShnPTuNH2GvmbrPeF7f6jWuljILNhi/IbOPpVNbaH6igW3gH7R+8fk+9BSBG3XEn/CjvORHB+Rpl
R3iubMiBS2QWGN3LS0064DhEvugN5XFhERSUrYMT3MHAVgSehRnsCCUC|5ieYMDpa8IRM+dmduERigakHoYbK
vnV+4vAuXJJITsVR4AN7C+C8dSQjorfnE+LI009PMT/jYPZonCDfuF1zJR+PZC2E8UNsNX1/MtRVhtxnh10iz0y6ZYD
xgv1l+FCnbC5gkMDslI4PQp7WSecrJ+ulxxhNV1YiOchYoXFumUmEoUc1+Vi3xdvvrgbNcWEOx/MJIGGihZPDeASKF
Q6lkgtp7UAYpfKEWYTV+9ZBN34hIHB/YdYO7lePEdvi776wluLAXQQjYVO7FXx8WKUP2HPSMPV1KBkWzFP8bmUmB
e3gYoEyQ9Gcmr8GOEWXB5pFzXkbzTEKZ1J1HXbTc4fzGIOPVRV6A+VXDBOBEXYA]SMfYSOTEY30QgjNRrEBRs
0aBOIKbOTAWWMFrtOwgFJIvVAyuLBCiKUASPDrp4xs3PsmO1wrpXI8wsCuyePXN507AAAAABIRUSErkJggg==");

++++ Prolongement tableur

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

Ici il faut utiliser I'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_1-1.0ogv" 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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