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Aujourd’hui

Quelques rappels sur les dérivées:
Dérivée d’une fonction f(x)
Dérivée d’une somme et d’un  produit de fonctions
Dérivée d’une fonction composée (chain rule)
Dérivée d’une fonction vectorielle
Développement limité d’une fonction f(x) autour d’un point x=x0

Primitive
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Dérivée d’une fonction f(x) par rapport à x

f 0(x) = lim
�x!0

�f

�x
= lim

�x!0

f(x+�x)� f(x)

�x
=

f(x+ dx)� f(x)

dx
=

df

dx

�x

�f
↵

La dérivée            d’une fonction        par rapport à sa variable       correspond au taux de 
variation de     lorsque      varie, ou en d’autres termes, à la pente de      évaluée au point 

�f,�x : accroissements (pas forcément petits)
df, dx : éléments infinitésimaux

<latexit sha1_base64="Sw9UHDhY9h2+XW/l7CunNXbX86s="></latexit>

x
<latexit sha1_base64="m/xxJ4kD8ilb27fTo7Ez4e1Q0yQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI4kXjxCIo8ENmR26IWR2dnNzKyREL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj27nffkSleSzvzSRBP6JDyUPOqLFS46lfLLlldwGyTryMlCBDvV/86g1ilkYoDRNU667nJsafUmU4Ezgr9FKNCWVjOsSupZJGqP3p4tAZubDKgISxsiUNWai/J6Y00noSBbYzomakV725+J/XTU1Y9adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1WuNK5LtWoWRx7O4BwuwYMbqMEd1KEJDBCe4RXenAfnxXl3PpatOSebOYU/cD5/AOSFjPY=</latexit> x+�x

<latexit sha1_base64="ef5Q+Wf5+SF8DXgkNpDzOP9yrQ8=">AAAB83icbVDLSgNBEJz1GeMr6tHLYBAEIexGwRwDevAYwTwgu4TZSW8yZPbBTK8kLPkNLx4U8erPePNvnCR70MSChqKqm+4uP5FCo21/W2vrG5tb24Wd4u7e/sFh6ei4peNUcWjyWMaq4zMNUkTQRIESOokCFvoS2v7odua3n0BpEUePOEnAC9kgEoHgDI3kjuklde9AIqPjXqlsV+w56CpxclImORq90pfbj3kaQoRcMq27jp2glzGFgkuYFt1UQ8L4iA2ga2jEQtBeNr95Ss+N0qdBrExFSOfq74mMhVpPQt90hgyHetmbif953RSDmpeJKEkRIr5YFKSSYkxnAdC+UMBRTgxhXAlzK+VDphhHE1PRhOAsv7xKWtWKc1WpPlyX67U8jgI5JWfkgjjkhtTJPWmQJuEkIc/klbxZqfVivVsfi9Y1K585IX9gff4AiLqQrQ==</latexit>

f(x+�x)
<latexit sha1_base64="qVI9x0rTin9G5QR1W2ATLDnRXH0=">AAAB+HicbVBNS8NAEN34WetHox69LBahIpSkCvZY0IPHCvYD2lA220m7dLMJuxtpDf0lXjwo4tWf4s1/47bNQVsfDDzem2Fmnh9zprTjfFtr6xubW9u5nfzu3v5BwT48aqookRQaNOKRbPtEAWcCGpppDu1YAgl9Di1/dDPzW48gFYvEg57E4IVkIFjAKNFG6tmFoDTGF7h7C1wTPD7v2UWn7MyBV4mbkSLKUO/ZX91+RJMQhKacKNVxnVh7KZGaUQ7TfDdREBM6IgPoGCpICMpL54dP8ZlR+jiIpCmh8Vz9PZGSUKlJ6JvOkOihWvZm4n9eJ9FB1UuZiBMNgi4WBQnHOsKzFHCfSaCaTwwhVDJzK6ZDIgnVJqu8CcFdfnmVNCtl97Jcub8q1qpZHDl0gk5RCbnoGtXQHaqjBqIoQc/oFb1ZT9aL9W59LFrXrGzmGP2B9fkDkDqRsw==</latexit>

f(x)
<latexit sha1_base64="DYRSGglJa+l4pF8FZwH93XLRt3w=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXspuFeyx4MVjBfsB7VKyabYNTbJLkhXL0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G09vM7z5SpVkkH8wspr7AY8lCRrDJpLD6dDksV9yauwBaJ15OKpCjNSx/DUYRSQSVhnCsdd9zY+OnWBlGOJ2XBommMSZTPKZ9SyUWVPvp4tY5urDKCIWRsiUNWqi/J1IstJ6JwHYKbCZ61cvE/7x+YsKGnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSqde8q1r9/rrSbORxFOEMzqEKHtxAE+6gBW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDaquNyw==</latexit>

Pente :
f 0(x) = tan↵(x)

<latexit sha1_base64="UlgL1OqQdst4kO2k3IutJulHJeI="></latexit>

f
<latexit sha1_base64="GPmTd3TPVgAV2I/erSS+xY13DgA=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSZptHFXcOOyBfuANpTJdNKOnUzCzEQooV/gxoUibv0kd/6N04egogcuHM65l3vvCVPOlEbowyqsrW9sbhW3Szu7e/sH5cOjtkoySWiLJDyR3RArypmgLc00p91UUhyHnHbCyfXc79xTqVgibvU0pUGMR4JFjGBtpGY0KFeQjTz/4qoKkV31Xb/mGuK5Ne8SQcdGC1TACo1B+b0/TEgWU6EJx0r1HJTqIMdSM8LprNTPFE0xmeAR7RkqcExVkC8OncEzowxhlEhTQsOF+n0ix7FS0zg0nTHWY/Xbm4t/eb1MR36QM5FmmgqyXBRlHOoEzr+GQyYp0XxqCCaSmVshGWOJiTbZlEwIX5/C/0nbtZ2q7Ta9St1fxVEEJ+AUnAMH1EAd3IAGaAECKHgAT+DZurMerRfrddlasFYzx+AHrLdPQCiNNg==</latexit>

f 0(x)
<latexit sha1_base64="ZgEo4DWk9PNmaX5MfJJzHMs4fCY=">AAAB7HicdVDLSsNAFJ3UV62vqks3g0Wsm5Ck0cZdwY3LCqYttKFMppN26GQSZiZiCf0GNy4UcesHufNvnD4EFT1w4XDOvdx7T5gyKpVlfRiFldW19Y3iZmlre2d3r7x/0JJJJjDxccIS0QmRJIxy4iuqGOmkgqA4ZKQdjq9mfvuOCEkTfqsmKQliNOQ0ohgpLfnRafX+rF+uWKbleueXNWiZNc/x6o4mrlN3Lyxom9YcFbBEs19+7w0SnMWEK8yQlF3bSlWQI6EoZmRa6mWSpAiP0ZB0NeUoJjLI58dO4YlWBjBKhC6u4Fz9PpGjWMpJHOrOGKmR/O3NxL+8bqYiL8gpTzNFOF4sijIGVQJnn8MBFQQrNtEEYUH1rRCPkEBY6XxKOoSvT+H/pOWYds10btxKw1vGUQRH4BhUgQ3qoAGuQRP4AAMKHsATeDa48Wi8GK+L1oKxnDkEP2C8fQJCd45O</latexit>

x
<latexit sha1_base64="1DauSuOpcpzVa3TUt6jt1ey2qao=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSZptHFXcOOyBfuANpTJdNKOTiZhZiKW0C9w40IRt36SO//G6UNQ0QMXDufcy733hClnSiP0YRVWVtfWN4qbpa3tnd298v5BWyWZJLRFEp7IbogV5UzQlmaa024qKY5DTjvh7eXM79xRqVgirvUkpUGMR4JFjGBtpOb9oFxBNvL8s4sqRHbVd/2aa4jn1rxzBB0bzVEBSzQG5ff+MCFZTIUmHCvVc1CqgxxLzQin01I/UzTF5BaPaM9QgWOqgnx+6BSeGGUIo0SaEhrO1e8TOY6VmsSh6YyxHqvf3kz8y+tlOvKDnIk001SQxaIo41AncPY1HDJJieYTQzCRzNwKyRhLTLTJpmRC+PoU/k/aru1UbbfpVer+Mo4iOALH4BQ4oAbq4Ao0QAsQQMEDeALP1o31aL1Yr4vWgrWcOQQ/YL19AltwjUg=</latexit>

f
<latexit sha1_base64="GPmTd3TPVgAV2I/erSS+xY13DgA=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSZptHFXcOOyBfuANpTJdNKOnUzCzEQooV/gxoUibv0kd/6N04egogcuHM65l3vvCVPOlEbowyqsrW9sbhW3Szu7e/sH5cOjtkoySWiLJDyR3RArypmgLc00p91UUhyHnHbCyfXc79xTqVgibvU0pUGMR4JFjGBtpGY0KFeQjTz/4qoKkV31Xb/mGuK5Ne8SQcdGC1TACo1B+b0/TEgWU6EJx0r1HJTqIMdSM8LprNTPFE0xmeAR7RkqcExVkC8OncEzowxhlEhTQsOF+n0ix7FS0zg0nTHWY/Xbm4t/eb1MR36QM5FmmgqyXBRlHOoEzr+GQyYp0XxqCCaSmVshGWOJiTbZlEwIX5/C/0nbtZ2q7Ta9St1fxVEEJ+AUnAMH1EAd3IAGaAECKHgAT+DZurMerRfrddlasFYzx+AHrLdPQCiNNg==</latexit>

x
<latexit sha1_base64="1DauSuOpcpzVa3TUt6jt1ey2qao=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSZptHFXcOOyBfuANpTJdNKOTiZhZiKW0C9w40IRt36SO//G6UNQ0QMXDufcy733hClnSiP0YRVWVtfWN4qbpa3tnd298v5BWyWZJLRFEp7IbogV5UzQlmaa024qKY5DTjvh7eXM79xRqVgirvUkpUGMR4JFjGBtpOb9oFxBNvL8s4sqRHbVd/2aa4jn1rxzBB0bzVEBSzQG5ff+MCFZTIUmHCvVc1CqgxxLzQin01I/UzTF5BaPaM9QgWOqgnx+6BSeGGUIo0SaEhrO1e8TOY6VmsSh6YyxHqvf3kz8y+tlOvKDnIk001SQxaIo41AncPY1HDJJieYTQzCRzNwKyRhLTLTJpmRC+PoU/k/aru1UbbfpVer+Mo4iOALH4BQ4oAbq4Ao0QAsQQMEDeALP1o31aL1Yr4vWgrWcOQQ/YL19AltwjUg=</latexit>

f
<latexit sha1_base64="GPmTd3TPVgAV2I/erSS+xY13DgA=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSZptHFXcOOyBfuANpTJdNKOnUzCzEQooV/gxoUibv0kd/6N04egogcuHM65l3vvCVPOlEbowyqsrW9sbhW3Szu7e/sH5cOjtkoySWiLJDyR3RArypmgLc00p91UUhyHnHbCyfXc79xTqVgibvU0pUGMR4JFjGBtpGY0KFeQjTz/4qoKkV31Xb/mGuK5Ne8SQcdGC1TACo1B+b0/TEgWU6EJx0r1HJTqIMdSM8LprNTPFE0xmeAR7RkqcExVkC8OncEzowxhlEhTQsOF+n0ix7FS0zg0nTHWY/Xbm4t/eb1MR36QM5FmmgqyXBRlHOoEzr+GQyYp0XxqCCaSmVshGWOJiTbZlEwIX5/C/0nbtZ2q7Ta9St1fxVEEJ+AUnAMH1EAd3IAGaAECKHgAT+DZurMerRfrddlasFYzx+AHrLdPQCiNNg==</latexit>

x
<latexit sha1_base64="1DauSuOpcpzVa3TUt6jt1ey2qao=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFSZptHFXcOOyBfuANpTJdNKOTiZhZiKW0C9w40IRt36SO//G6UNQ0QMXDufcy733hClnSiP0YRVWVtfWN4qbpa3tnd298v5BWyWZJLRFEp7IbogV5UzQlmaa024qKY5DTjvh7eXM79xRqVgirvUkpUGMR4JFjGBtpOb9oFxBNvL8s4sqRHbVd/2aa4jn1rxzBB0bzVEBSzQG5ff+MCFZTIUmHCvVc1CqgxxLzQin01I/UzTF5BaPaM9QgWOqgnx+6BSeGGUIo0SaEhrO1e8TOY6VmsSh6YyxHqvf3kz8y+tlOvKDnIk001SQxaIo41AncPY1HDJJieYTQzCRzNwKyRhLTLTJpmRC+PoU/k/aru1UbbfpVer+Mo4iOALH4BQ4oAbq4Ao0QAsQQMEDeALP1o31aL1Yr4vWgrWcOQQ/YL19AltwjUg=</latexit>
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Dérivées. Position, Vitesse, Accélération (1D)

x(t)
<latexit sha1_base64="DtSOje8RAgWEA7xe3AA4G5hEXZY=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXspuLeix4MVjBfsB7VKyabYNTbJLkhXL0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G09vM7z5SpVkkH8wspr7AY8lCRrDJpKequRyWK27NXQCtEy8nFcjRGpa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGNnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSqde8q1r9vlFpNvI4inAG51AFD66hCXfQgjYQmMAzvMKbI5wX5935WLYWnHzmFP7A+fwBfuGN1Q==</latexit>

v(t)
<latexit sha1_base64="fPopD2InNe5ckpugaBXWintpK84=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXspuLeix4MVjBfsB7VKyabYNTbJLki2UpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305ha3tnd6+4Xzo4PDo+KZ+edXSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpveZ351RpVkkn8w8pr7AY8lCRrDJpFnVXA/LFbfmLoE2iZeTCuRoDctfg1FEEkGlIRxr3ffc2PgpVoYRThelQaJpjMkUj2nfUokF1X66vHWBrqwyQmGkbEmDlurviRQLrecisJ0Cm4le9zLxP6+fmPDOT5mME0MlWS0KE45MhLLH0YgpSgyfW4KJYvZWRCZYYWJsPCUbgrf+8ibp1GveTa3+2Kg0G3kcRbiAS6iCB7fQhAdoQRsITOAZXuHNEc6L8+58rFoLTj5zDn/gfP4Ae9ON0w==</latexit>

a(t)
<latexit sha1_base64="BDyYEc1nLzFYwDTmpuEphWFcsAI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BItQLyWpBT0WvHisYGuhDWWz3bRLdzdhdyKU0r/gxYMiXv1D3vw3btoctPXBwOO9GWbmhYngBj3v2ylsbG5t7xR3S3v7B4dH5eOTjolTTVmbxiLW3ZAYJrhibeQoWDfRjMhQsMdwcpv5j09MGx6rB5wmLJBkpHjEKcFMIlW8HJQrXs1bwF0nfk4qkKM1KH/1hzFNJVNIBTGm53sJBjOikVPB5qV+alhC6ISMWM9SRSQzwWxx69y9sMrQjWJtS6G7UH9PzIg0ZipD2ykJjs2ql4n/eb0Uo5tgxlWSIlN0uShKhYuxmz3uDrlmFMXUEkI1t7e6dEw0oWjjKdkQ/NWX10mnXvOvavX7RqXZyOMowhmcQxV8uIYm3EEL2kBhDM/wCm+OdF6cd+dj2Vpw8plT+APn8wdbwI2+</latexit>

a(t) =
dv(t)

dt
=

d2x(t)

dt2
<latexit sha1_base64="hegEKHBoTVKNBtR2LruU5NrUoc8=">AAACFHicbZDLSgMxFIYz9VbrrerSTbAIFaHM1IJuhIIblxXsBXojk8m0oZkLyZliGeYh3Pgqblwo4taFO9/GtB1BW38I/PnOOSTnt0PBFZjml5FZWV1b38hu5ra2d3b38vsHDRVEkrI6DUQgWzZRTHCf1YGDYK1QMuLZgjXt0fW03hwzqXjg38EkZF2PDHzuckpAo37+jBThFF91XElo7Iz1JYkdSH5Ar3yfol456ecLZsmcCS8bKzUFlKrWz392nIBGHvOBCqJU2zJD6MZEAqeCJblOpFhI6IgMWFtbn3hMdePZUgk+0cTBbiD18QHP6O+JmHhKTTxbd3oEhmqxNoX/1doRuJfdmPthBMyn84fcSGAI8DQh7HDJKIiJNoRKrv+K6ZDoOEDnmNMhWIsrL5tGuWSdl8q3lUK1ksaRRUfoGBWRhS5QFd2gGqojih7QE3pBr8aj8Wy8Ge/z1oyRzhyiPzI+vgGqbp3v</latexit>

v(t) =
dx(t)

dt
<latexit sha1_base64="Q4mPQMtfPw9d2Nw+ETGb7DtPeF8=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSxC3ZSkFnQjFNy4rGAf0IYymUzaoZMHMzfFErPwV9y4UMStv+HOv3HaZqGtBy6cOede5t7jxoIrsKxvY2V1bX1js7BV3N7Z3ds3Dw5bKkokZU0aiUh2XKKY4CFrAgfBOrFkJHAFa7ujm6nfHjOpeBTewyRmTkAGIfc5JaClvnk8LsM5vu75ktDUe9CPLPUg65slq2LNgJeJnZMSytHom189L6JJwEKggijVta0YnJRI4FSwrNhLFIsJHZEB62oakoApJ53tn+EzrXjYj6SuEPBM/T2RkkCpSeDqzoDAUC16U/E/r5uAf+WkPIwTYCGdf+QnAkOEp2Fgj0tGQUw0IVRyvSumQ6KjAB1ZUYdgL568TFrVin1Rqd7VSvVaHkcBnaBTVEY2ukR1dIsaqIkoekTP6BW9GU/Gi/FufMxbV4x85gj9gfH5AxHGlXY=</latexit>

t
<latexit sha1_base64="RwvgBW097nXttmUg7xzJJZKjMnQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkt6LHgxWML9gPaUDbbTbt2swm7E6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsbm1vbObmGvuH9weHRcOjltmzjVjLdYLGPdDajhUijeQoGSdxPNaRRI3gkmd3O/88S1EbF6wGnC/YiOlAgFo2ilJg5KZbfiLkDWiZeTMuRoDEpf/WHM0ogrZJIa0/PcBP2MahRM8lmxnxqeUDahI96zVNGIGz9bHDojl1YZkjDWthSShfp7IqORMdMosJ0RxbFZ9ebif14vxfDWz4RKUuSKLReFqSQYk/nXZCg0ZyinllCmhb2VsDHVlKHNpmhD8FZfXiftasW7rlSbtXK9lsdRgHO4gCvw4AbqcA8NaAEDDs/wCm/Oo/PivDsfy9YNJ585gz9wPn8A3UGM7g==</latexit>

t
<latexit sha1_base64="RwvgBW097nXttmUg7xzJJZKjMnQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkt6LHgxWML9gPaUDbbTbt2swm7E6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsbm1vbObmGvuH9weHRcOjltmzjVjLdYLGPdDajhUijeQoGSdxPNaRRI3gkmd3O/88S1EbF6wGnC/YiOlAgFo2ilJg5KZbfiLkDWiZeTMuRoDEpf/WHM0ogrZJIa0/PcBP2MahRM8lmxnxqeUDahI96zVNGIGz9bHDojl1YZkjDWthSShfp7IqORMdMosJ0RxbFZ9ebif14vxfDWz4RKUuSKLReFqSQYk/nXZCg0ZyinllCmhb2VsDHVlKHNpmhD8FZfXiftasW7rlSbtXK9lsdRgHO4gCvw4AbqcA8NaAEDDs/wCm/Oo/PivDsfy9YNJ585gz9wPn8A3UGM7g==</latexit>

t
<latexit sha1_base64="RwvgBW097nXttmUg7xzJJZKjMnQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkt6LHgxWML9gPaUDbbTbt2swm7E6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsbm1vbObmGvuH9weHRcOjltmzjVjLdYLGPdDajhUijeQoGSdxPNaRRI3gkmd3O/88S1EbF6wGnC/YiOlAgFo2ilJg5KZbfiLkDWiZeTMuRoDEpf/WHM0ogrZJIa0/PcBP2MahRM8lmxnxqeUDahI96zVNGIGz9bHDojl1YZkjDWthSShfp7IqORMdMosJ0RxbFZ9ebif14vxfDWz4RKUuSKLReFqSQYk/nXZCg0ZyinllCmhb2VsDHVlKHNpmhD8FZfXiftasW7rlSbtXK9lsdRgHO4gCvw4AbqcA8NaAEDDs/wCm/Oo/PivDsfy9YNJ585gz9wPn8A3UGM7g==</latexit>

v = 0
<latexit sha1_base64="3CwiEdDvqS4yFRSNH7a9RjW7/YQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKezGgF6EgBePEc0DkiXMTibJkNnZZaY3EJZ8ghcPinj1i7z5N06SPWhiQUNR1U13VxBLYdB1v53cxubW9k5+t7C3f3B4VDw+aZoo0Yw3WCQj3Q6o4VIo3kCBkrdjzWkYSN4KxndzvzXh2ohIPeE05n5Ih0oMBKNopcfJrdsrltyyuwBZJ15GSpCh3it+dfsRS0KukElqTMdzY/RTqlEwyWeFbmJ4TNmYDnnHUkVDbvx0ceqMXFilTwaRtqWQLNTfEykNjZmGge0MKY7MqjcX//M6CQ5u/FSoOEGu2HLRIJEEIzL/m/SF5gzl1BLKtLC3EjaimjK06RRsCN7qy+ukWSl7V+XKQ7VUq2Zx5OEMzuESPLiGGtxDHRrAYAjP8ApvjnRenHfnY9mac7KZU/gD5/MH0H+NcQ==</latexit>

v = 0
<latexit sha1_base64="3CwiEdDvqS4yFRSNH7a9RjW7/YQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKezGgF6EgBePEc0DkiXMTibJkNnZZaY3EJZ8ghcPinj1i7z5N06SPWhiQUNR1U13VxBLYdB1v53cxubW9k5+t7C3f3B4VDw+aZoo0Yw3WCQj3Q6o4VIo3kCBkrdjzWkYSN4KxndzvzXh2ohIPeE05n5Ih0oMBKNopcfJrdsrltyyuwBZJ15GSpCh3it+dfsRS0KukElqTMdzY/RTqlEwyWeFbmJ4TNmYDnnHUkVDbvx0ceqMXFilTwaRtqWQLNTfEykNjZmGge0MKY7MqjcX//M6CQ5u/FSoOEGu2HLRIJEEIzL/m/SF5gzl1BLKtLC3EjaimjK06RRsCN7qy+ukWSl7V+XKQ7VUq2Zx5OEMzuESPLiGGtxDHRrAYAjP8ApvjnRenHfnY9mac7KZU/gD5/MH0H+NcQ==</latexit>

v = vmax
<latexit sha1_base64="IY7Bgw1YRRxye17yNfGUTyTGglo=">AAAB9XicbVBNSwMxEM36WetX1aOXYBE8ld1a0ItQ8OKxgv2Adi3ZNNuGJtklma0tS/+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZF8SCG3Ddb2dtfWNzazu3k9/d2z84LBwdN0yUaMrqNBKRbgXEMMEVqwMHwVqxZkQGgjWD4e3Mb46YNjxSDzCJmS9JX/GQUwJWehzdjLodYGNIJRlPu4WiW3LnwKvEy0gRZah1C1+dXkQTyRRQQYxpe24Mfko0cCrYNN9JDIsJHZI+a1uqiGTGT+dXT/G5VXo4jLQtBXiu/p5IiTRmIgPbKQkMzLI3E//z2gmE137KVZwAU3SxKEwEhgjPIsA9rhkFMbGEUM3trZgOiCYUbFB5G4K3/PIqaZRL3mWpfF8pVitZHDl0is7QBfLQFaqiO1RDdUSRRs/oFb05T86L8+58LFrXnGzmBP2B8/kDJSSS4w==</latexit>

v = vmax
<latexit sha1_base64="IY7Bgw1YRRxye17yNfGUTyTGglo=">AAAB9XicbVBNSwMxEM36WetX1aOXYBE8ld1a0ItQ8OKxgv2Adi3ZNNuGJtklma0tS/+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZF8SCG3Ddb2dtfWNzazu3k9/d2z84LBwdN0yUaMrqNBKRbgXEMMEVqwMHwVqxZkQGgjWD4e3Mb46YNjxSDzCJmS9JX/GQUwJWehzdjLodYGNIJRlPu4WiW3LnwKvEy0gRZah1C1+dXkQTyRRQQYxpe24Mfko0cCrYNN9JDIsJHZI+a1uqiGTGT+dXT/G5VXo4jLQtBXiu/p5IiTRmIgPbKQkMzLI3E//z2gmE137KVZwAU3SxKEwEhgjPIsA9rhkFMbGEUM3trZgOiCYUbFB5G4K3/PIqaZRL3mWpfF8pVitZHDl0is7QBfLQFaqiO1RDdUSRRs/oFb05T86L8+58LFrXnGzmBP2B8/kDJSSS4w==</latexit>

a = 0
<latexit sha1_base64="F5jzwYEwWgjD5/9QHDnuFVr7YFk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4Kkkt6EUoePFY0X5AG8pmu2mXbjZhdyKU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYkUBl3321lb39jc2i7sFHf39g8OS0fHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hbmt5+4NiJWjzhJuB/RoRKhYBSt9EBv3H6p7FbcOcgq8XJShhyNfumrN4hZGnGFTFJjup6boJ9RjYJJPi32UsMTysZ0yLuWKhpx42fzU6fk3CoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTpFG0I3vLLq6RVrXiXlep9rVyv5XEU4BTO4AI8uII63EEDmsBgCM/wCm+OdF6cd+dj0brm5DMn8AfO5w+wgY1c</latexit>

La vitesse est la dérivée de la 
position

L’accélération est la dérivée 
de la vitesse, soit la dérivée 
seconde de la position
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Exemple: f(x) = xn

En
particulier:

f(x) = xn , (xn)0 =?

(xn)0 = nxn�1

✓
1

x

◆0
= � 1

x2

‘Terme d’ordre (Dx)2 ‘
Dépend du carré de Dx, et est donc 
négligeable devant Dx si Dx est très petit 

f(x+�x) = (x+�x)n = xn + nxn�1�x+O
�
(�x)2

�
<latexit sha1_base64="HMxkAGj/5LY5E2j6X8+swLeLT7c="></latexit>

O
�
(�x)2

�
<latexit sha1_base64="WPf4Elr+zArvlB5IfVDEyuobGqs="></latexit>

f(x+�x) = (x+�x)n = xn + nxn�1�x+ ... xn�2(�x)2 + ... xn�3(�x)3 + ...+ (�x)n| {z }
termes très petits

<latexit sha1_base64="gGAErFNU4jP6Sw+Uc9g+Y9vSfXU="></latexit>

f(x+�x) = (x+�x)n ' xn + nxn�1�x
<latexit sha1_base64="JX8yl/NZVdNMzUGTwercOt9CN7w=">AAACKXicbVDLSgMxFM34tr6qLt1cLIJSLDNV0I1Q0IXLCrYV2loy6R0NZjJjkpGWob/jxl9xo6CoW3/E9CFo9UDIybnncnOPHwuujeu+OxOTU9Mzs3PzmYXFpeWV7OpaVUeJYlhhkYjUhU81Ci6xYrgReBErpKEvsObfHPfrtTtUmkfy3HRjbIb0SvKAM2qs1MqWgu1OvnGCwlDo7AAcwc/3pYSG5iHeAnQsz4O0dyp3vR58e1rZnFtwB4C/xBuRHBmh3Mo+N9oRS0KUhgmqdd1zY9NMqTKcCexlGonGmLIbeoV1SyUNUTfTwaY92LJKG4JI2SMNDNSfHSkNte6GvnWG1Fzr8Vpf/K9WT0xw2Ey5jBODkg0HBYkAE0E/NmhzhcyIriWUKW7/CuyaKsqMDTdjQ/DGV/5LqsWCt1conu3nSsVRHHNkg2ySbeKRA1Iip6RMKoSRe/JIXsir8+A8OW/Ox9A64Yx61skvOJ9fwZijQg==</latexit>

f(x+�x)� f(x) = (x+�x)n � xn ' nxn�1�x
<latexit sha1_base64="A+hZcMiSb74qc8J3T+Qw4vYkR3g="></latexit>

lim
�x!0

f(x+�x)� f(x)

�x
' lim

�x!0

✓
nxn�1�x

�x

◆
= nxn�1

<latexit sha1_base64="ZOB8EulNNnQFy4kR/Ej0i6nRVjE="></latexit>
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Exemple: f(x) = sin(x)

sin(x+�x) = sinx cos�x+ cosx sin�x

lim
�x!0

sin(x+�x)� sinx

�x
= lim

�x!0

✓
sinx

(cos�x� 1)

�x
+ cosx

sin�x

�x

◆

Par inspection du cercle trigonométrique:

�x
rayon = 1

lim
�x!0

✓
(cos�x� 1)

�x

◆
= 0

lim
�x!0

✓
sin�x

�x

◆
= 1

(sinx)0 = cosx

f(x) = sinx , (sinx)0 = lim
�x!0

sin(x+�x)� sinx

�x

sin�x
<latexit sha1_base64="oOGgdc9557Vhe2W8HAbxMnn0c8A=">AAAB9HicdVDLSsNAFL2pr1pfVZduBovgqiRVsMuCLlxWsA9oQplMb9qhk0mcmRRL6He4caGIWz/GnX9j+hDq68CFwzn3cg/HjwXXxrY/rNzK6tr6Rn6zsLW9s7tX3D9o6ihRDBssEpFq+1Sj4BIbhhuB7VghDX2BLX94OfVbI1SaR/LWjGP0QtqXPOCMmkzyXM0lca9QGEruu8WSU7ZnIPYv8mWVYIF6t/ju9iKWhCgNE1TrjmPHxkupMpwJnBTcRGNM2ZD2sZNRSUPUXjoLPSEnmdIjQaSykYbM1OWLlIZaj0M/2wypGeif3lT8y+skJqh6KZdxYlCy+aMgEcREZNoA6XGFzIhxRihTPMtK2IAqykzWU2G5hP9Js1J2zsqVm/NSrbqoIw9HcAyn4MAF1OAa6tAABnfwAE/wbI2sR+vFep2v5qzFzSF8g/X2CRCskZs=</latexit>

cos�x
<latexit sha1_base64="BGS5sU2vOpnuINB6M+2h4wybXmE=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4KjNVsMuCLlxWsA/oDCWT3mlDM8mYZIpl6He4caGIWz/GnX9j+hDq68CFwzn3cg8nTDjTxnU/nNzK6tr6Rn6zsLW9s7tX3D9oapkqCg0quVTtkGjgTEDDMMOhnSggccihFQ4vp35rBEozKW7NOIEgJn3BIkaJsVLgU6mxfwXcEHzfLZa8sjsDdn+RL6uEFqh3i+9+T9I0BmEoJ1p3PDcxQUaUYZTDpOCnGhJCh6QPHUsFiUEH2Sz0BJ9YpYcjqewIg2fq8kVGYq3HcWg3Y2IG+qc3Ff/yOqmJqkHGRJIaEHT+KEo5NhJPG8A9poAaPraEUMVsVkwHRBFqbE+F5RL+J81K2TsrV27OS7Xqoo48OkLH6BR56ALV0DWqowai6A49oCf07IycR+fFeZ2v5pzFzSH6BuftEwjRkZY=</latexit>
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Dérivée d’une somme ou un produit de fonctions

Dérivée d’une somme de fonctions

(f(x) + g(x))0 = lim
�x!0

⇣
f(x+�x) + g(x+�x)

⌘
�

⇣
f(x) + g(x)

⌘

�x

= lim
�x!0

f(x+�x)� f(x) + g(x+�x)� g(x)

�x

= lim
�x!0

f(x+�x)� f(x)

�x
+

g(x+�x)� g(x)

�x

(f(x) + g(x))0 = f 0(x) + g0(x)
<latexit sha1_base64="GLzm1fnTO5EaCr+2EDCnZ9ej5V4="></latexit>
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Dérivée d’un produit de fonctions

(f(x)g(x))0 = lim
�x!0

f(x+�x)g(x+�x)� f(x)g(x)

�x

= lim
�x!0

f(x+�x)g(x+�x)�f(x)g(x+�x) + f(x)g(x+�x)� f(x)g(x)

�x

= lim
�x!0

✓
f(x+�x)� f(x)

�x

◆
g(x+�x) + f(x)

✓
g(x+�x)� g(x)

�x

◆

(f(x)g(x))0 = f 0(x)g(x) + f(x)g0(x)
<latexit sha1_base64="NvYvNOskRk4OqGyF2l2G/aqQNiw="></latexit>

(f(x) g(x))0 = f 0(x) g(x) + f(x) g0(x) Dérivée d’un produit de fonctions
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Fonction composée

(f � g)(x) = f(g(x))
<latexit sha1_base64="dsiDxPgEM/08b/9gqVAy63zGXzY=">AAACAHicbVDLSsNAFL3xWesr6sKFm8EipJuSVEE3QsGNywr2AW0ok+kkHTqZhJmJWEI3/oobF4q49TPc+TdOHwttPXC5h3PuZeaeIOVMadf9tlZW19Y3Ngtbxe2d3b19++CwqZJMEtogCU9kO8CKciZoQzPNaTuVFMcBp61geDPxWw9UKpaIez1KqR/jSLCQEayN1LOPnRB1CZMERWXnsXwdOpFpZdSzS27FnQItE29OSjBHvWd/dfsJyWIqNOFYqY7nptrPsdSMcDoudjNFU0yGOKIdQwWOqfLz6QFjdGaUPgoTaUpoNFV/b+Q4VmoUB2YyxnqgFr2J+J/XyXR45edMpJmmgsweCjOOdIImaaA+k5RoPjIEE8nMXxEZYImJNpkVTQje4snLpFmteOeV6t1FqVadx1GAEzgFBzy4hBrcQh0aQGAMz/AKb9aT9WK9Wx+z0RVrvnMEf2B9/gDUM5Pt</latexit>Fonction composée:

Exemple: cos(2x2) =) f(g) = cos(g) , g(x) = 2x2
<latexit sha1_base64="9rwNBipY2WuadV04pGoxeHtGAek="></latexit>

(f � g � h)(x) = f(g(h(x)))
<latexit sha1_base64="niewyjLTP7wFH1FrjKo4t20dB+w=">AAACC3icbZBNS8MwGMfT+TbnW9Wjl7AhtJfRTkEvwsCLxwnuBbYy0ixtw9K0JKk4yu5e/CpePCji1S/gzW9jtvWgmw+E/Pj/n4fk+fspo1I5zrdRWlvf2Nwqb1d2dvf2D8zDo45MMoFJGycsET0fScIoJ21FFSO9VBAU+4x0/fH1zO/eEyFpwu/UJCVejEJOA4qR0tLQrFoBHGAqMAyLO7KtB/sqsEIr0mDbcGjWnLozL7gKbgE1UFRraH4NRgnOYsIVZkjKvuukysuRUBQzMq0MMklShMcoJH2NHMVEevl8lyk81coIBonQhys4V39P5CiWchL7ujNGKpLL3kz8z+tnKrj0csrTTBGOFw8FGYMqgbNg4IgKghWbaEBYUP1XiCMkEFY6vooOwV1eeRU6jbp7Vm/cnteajSKOMjgBVWABF1yAJrgBLdAGGDyCZ/AK3own48V4Nz4WrSWjmDkGf8r4/AHp45e5</latexit>

1

log(4x2 + x+ 1)
=) f(g) =

1

g
, g(h) = log(h) , h(x) = 4x2 + x+ 1

<latexit sha1_base64="LOL72683zNQOOeQsXQbHMSf/d64="></latexit>

Composition de trois fonctions:
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Dérivée d’une fonction composée (chain rule)

On utilise, si Dz très petit:

(f � g)0(x) = f(g(x))0 = lim
�x!0

f(g(x+�x))� f(g(x))

�x

h0(z) =
dh

dz
= lim

�z!0

h(z +�z)� h(z)

�z
=) h(z +�z) ' h(z) +

dh

dz
�z = h(z) +�h

<latexit sha1_base64="WaUAEOVt82zUKv40r1jrIH9AEI8="></latexit>

en identifiant

h $ f, g
<latexit sha1_base64="KpJm2V6fy6CkrMfj8vkK0LrnSfY=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEIHqQkVdBjwYvHCvYD2lA2202ydJMNuxOlxB78K148KOLVv+HNf+O2zUFbHww83pthZp6fCq7Bcb6tpeWV1bX10kZ5c2t7Z9fe229pmSnKmlQKqTo+0UzwhDWBg2CdVDES+4K1/eH1xG/fM6W5TO5glDIvJmHCA04JGKlvH0a4J1gAiocREKXkAw7OcNi3K07VmQIvErcgFVSg0be/egNJs5glQAXRuus6KXg5UcCpYONyL9MsJXRIQtY1NCEx014+vX+MT4wywIFUphLAU/X3RE5irUexbzpjApGe9ybif143g+DKy3mSZsASOlsUZAKDxJMw8IArRkGMDCFUcXMrphFRhIKJrGxCcOdfXiStWtU9r9ZuLyr1WhFHCR2hY3SKXHSJ6ugGNVATUfSIntErerOerBfr3fqYtS5ZxcwB+gPr8wdAWZWM</latexit>

z $ g, x
<latexit sha1_base64="FhGbTTNLoZuNbrluY5d0OMLg2j8=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEIHqQkVdBjwYvHCvYD2lA22026dLMJuxO1xh78K148KOLVv+HNf+O2zUFbHww83pthZp6fCK7Bcb6thcWl5ZXVwlpxfWNza9ve2W3oOFWU1WksYtXyiWaCS1YHDoK1EsVI5AvW9AeXY795y5TmsbyBYcK8iISSB5wSMFLX3n/AHcECUDzsA1EqvsPhCb7v2iWn7EyA54mbkxLKUevaX51eTNOISaCCaN12nQS8jCjgVLBRsZNqlhA6ICFrGypJxLSXTe4f4SOj9HAQK1MS8ET9PZGRSOth5JvOiEBfz3pj8T+vnUJw4WVcJikwSaeLglRgiPE4DNzjilEQQ0MIVdzcimmfKELBRFY0IbizL8+TRqXsnpYr12elaiWPo4AO0CE6Ri46R1V0hWqojih6RM/oFb1ZT9aL9W59TFsXrHxmD/2B9fkDeGaVsA==</latexit>

g(x+�x) = g(x) +
dg

dx
�x = g(x) +�g

<latexit sha1_base64="IKYprR7+LhFiw2zw+foth9OKZjI=">AAACKHicbVBLSwMxGMzWV62vVY9egkVoKZTdKuhFLOjBYwX7gO5SstnsNjT7IMlKy9Kf48W/4kVEkV79JabtCrV1IDCZmY/kGydmVEjDmGi5tfWNza38dmFnd2//QD88aoko4Zg0ccQi3nGQIIyGpCmpZKQTc4ICh5G2M7id+u0nwgWNwkc5iokdID+kHsVIKqmn3/ilYcW6I0wiOCzDa6juZViBlscRTl1/nLrDMfwNLPhzxe/pRaNqzABXiZmRIsjQ6OnvlhvhJCChxAwJ0TWNWNop4pJiRsYFKxEkRniAfNJVNEQBEXY6W3QMz5TiQi/i6oQSztTFiRQFQowCRyUDJPti2ZuK/3ndRHpXdkrDOJEkxPOHvIRBGcFpa9ClnGDJRoogzKn6K8R9pCqSqtuCKsFcXnmVtGpV87xae7go1mtZHXlwAk5BCZjgEtTBPWiAJsDgGbyCD/CpvWhv2pc2mUdzWjZzDP5A+/4BBFmi2A==</latexit>

f(g(x+�x)) = f(g +�g) = f(g) +
df

dg
�g

<latexit sha1_base64="PH2GT/fHaJs2grrfviDCQySJ8CE=">AAACKnicbVBLSwMxGMzWV62vVY9egkVoKZTdKuhFqOjBYwX7gG4p2Wx2G5p9kGSlZdnf48W/4qUHpXj1h5i2W9DWgcBkZj6Sb+yIUSENY6rlNja3tnfyu4W9/YPDI/34pCXCmGPSxCELecdGgjAakKakkpFOxAnybUba9vB+5rdfCBc0DJ7lOCI9H3kBdSlGUkl9/c4teaVRxXogTCI4KpfhLVTSUvCyexlWoOVyhBPHTRPHS+EyAPt60agac8B1YmakCDI0+vrEckIc+ySQmCEhuqYRyV6CuKSYkbRgxYJECA+RR7qKBsgnopfMV03hhVIc6IZcnUDCufp7IkG+EGPfVkkfyYFY9Wbif143lu5NL6FBFEsS4MVDbsygDOGsN+hQTrBkY0UQ5lT9FeIBUo1I1W5BlWCurrxOWrWqeVmtPV0V67Wsjjw4A+egBExwDergETRAE2DwCt7BB/jU3rSJNtW+FtGcls2cgj/Qvn8AzhGjPA==</latexit>

(f � g)0(x) = lim
�x!0

f(g(x+�x))� f(g(x))

�x
= lim

�x!0

f(g) + df
dg�g � f(g)

�x
= lim

�x!0

df

dg

�g

�x
=

df

dg

dg

dx
<latexit sha1_base64="pxAkOM0zFVAyzDSV3LWK3bqoBRw="></latexit>

f(g(x))0 =
df(g)

dg

dg(x)

dx
=

df

dg

dg

dx

h $ g, z $ x
<latexit sha1_base64="/fvIK8a0rd5gA7CBxOU+5WvEZfM=">AAACEXicbVBNS8NAEN34WetX1KOXxSL0ICWpgh4LXjxWsB/QlrLZbpKlm03Ynag19C948a948aCIV2/e/Ddu2xy09cHA470ZZuZ5ieAaHOfbWlpeWV1bL2wUN7e2d3btvf2mjlNFWYPGIlZtj2gmuGQN4CBYO1GMRJ5gLW94OfFbt0xpHssbGCWsF5FAcp9TAkbq2+UQdwXzQfEgBKJUfIeDE/ywIN737ZJTcabAi8TNSQnlqPftr+4gpmnEJFBBtO64TgK9jCjgVLBxsZtqlhA6JAHrGCpJxHQvm340xsdGGWA/VqYk4Kn6eyIjkdajyDOdEYFQz3sT8T+vk4J/0cu4TFJgks4W+anAEONJPHjAFaMgRoYQqri5FdOQKELBhFg0IbjzLy+SZrXinlaq12elWjWPo4AO0REqIxedoxq6QnXUQBQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBcpqdXA==</latexit>

h $ f, z $ g
<latexit sha1_base64="MkHct1OV5kBziEsQpe3BU1OcsGc=">AAACEXicbVBNS8NAEN3Ur1q/oh69LBahBylJFfRY8OKxgv2AtpTNdpMs3WzC7kSpoX/Bi3/FiwdFvHrz5r9x2+agrQ8GHu/NMDPPSwTX4DjfVmFldW19o7hZ2tre2d2z9w9aOk4VZU0ai1h1PKKZ4JI1gYNgnUQxEnmCtb3R1dRv3zGleSxvYZywfkQCyX1OCRhpYFdC3BPMB8WDEIhS8T32T/HDkhgM7LJTdWbAy8TNSRnlaAzsr94wpmnEJFBBtO66TgL9jCjgVLBJqZdqlhA6IgHrGipJxHQ/m300wSdGGWI/VqYk4Jn6eyIjkdbjyDOdEYFQL3pT8T+vm4J/2c+4TFJgks4X+anAEONpPHjIFaMgxoYQqri5FdOQKELBhFgyIbiLLy+TVq3qnlVrN+flei2Po4iO0DGqIBddoDq6Rg3URBQ9omf0it6sJ+vFerc+5q0FK585RH9gff4AVz2dSg==</latexit>
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Exemple de dérivation de fonction composée

(f � g)(x) = f(g(x)) =
1

g(x)
df

dg
= � 1

g2
,

dg

dx
= g0(x)

✓
1

g(x)

◆0
= � g0(x)

g2(x)

Applications directes:
✓
f(x)

g(x)

◆0
=

✓
f(x)

1

g(x)

◆0
=

f 0(x)

g(x)
� f(x)

g0(x)

g2(x)

✓
f(x)

g(x)

◆0
=

f 0(x)g(x)� f(x)g0(x)

g2(x)
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Exemple de dérivation de fonction composée

f(g) = sin g ,
df

dg
= cos g , g(x) = kx ,

dg

dx
= k

sin(kx)0 = k cos(kx)

(f � g)(x) = f(g(x)) = sin(kx)
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Quelques dérivées importantes

lnx
1

x

loga x
1

x ln a

ex ex

ax ax ln a

sinx cosx

cosx � sinx

tanx
1

cos2 x

cotx � 1

sin2 x

arcsinx
1p

1� x2

� 1p
1� x2arccosx

arctanx
1

1 + x2

xn nxn�1

p
x

1

2
p
x

1

x
� 1

x2

1

xm
� m

xm+1

f(x) f(x) f(x)f 0(x) f 0(x) f 0(x)
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Dérivées de vecteurs

Soit un vecteur de composantes où  t est un paramètre.~u (u1(t), u2(t), u3(t))

On montre facilement:

~u0(t) =
d~u

dt
=

d

dt

0

@
u1(t)
u2(t)
u3(t)

1

A =

0

BBBB@

du1(t)

dt
du2(t)

dt
du3(t)

dt

1

CCCCA

(~u · ~v)0 = ~u0 · ~v + ~u · ~v0

(~u ^ ~v)0 = ~u0 ^ ~v + ~u ^ ~v0
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Connaissant la valeur que prend une fonction f en un point x0, on peut
approximer la fonction f(x) pour des valeurs de x proches de x0 par un 
développement limité au premier ordre:

Plus généralement:

Developpement limité d’une fonction f(x) autour du 
point x=x0

f(x) ' f(x0) + (x� x0)f
0(x0) +O((x� x0)

2)

Définition: Développement limité au premier ordre

f évaluée
au point x0

dérivée de f 
évaluée

au point x0

Termes d’ordre 2 ( en (x-
x0)2)

Note: (x-x0)2 << (x-x0)

f approximée
au point x

terme d’ordre
1 linéaire en

(x-x0) 

f(x) '
1X

n=0

f (n)(x0)
(x� x0)n

n!
<latexit sha1_base64="lrgB7poWcuGvwJFerv09pGCbAm4="></latexit>
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Developpement limité d’une fonction f(x) autour du 
point x=x0

f(x) ' f(x0) + (x� x0)f
0(x0) +O((x� x0)

2)

x

f(x)

f(x0)

x0

(x� x0)f
0(x0)

(x� x0)

Pente : f 0(x0)

x
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Developpements limité de sin x et cos x autour de x0=0

f(x) ' f(x0) + (x� x0)f
0(x0) +O((x� x0)

2)

cosx ' cos 0|{z}
1

+x sin 0|{z}
0

' 1

<latexit sha1_base64="wZ3T/id/x0MW+Iiw2tYGC4rqbQM="></latexit>

sinx ' 0 + x cos 0|{z}
1

' x

<latexit sha1_base64="raOQN39JlRd+f+vQt9jAPlzad2M=">AAACIXicbVDLSgMxFM3UV62vqks3wSIIljJTBbssuHFZwT6gMwyZ9LYNzWTGJCMtQ3/Fjb/ixoUi3Yk/Y/oQtPVAyMm553JzTxBzprRtf1qZtfWNza3sdm5nd2//IH941FBRIinUacQj2QqIAs4E1DXTHFqxBBIGHJrB4GZabz6CVCwS93oUgxeSnmBdRok2kp+vYFcxgYfTK4QHbOML7BbNs4jdRHRABpJQSF0aKWyPfefHN/TzBbtkz4BXibMgBbRAzc9P3E5EkxCEppwo1XbsWHspkZpRDuOcmyiICR2QHrQNFSQE5aWzDcf4zCgd3I2kOULjmfq7IyWhUqMwMM6Q6L5ark3F/2rtRHcrXspEnGgQdD6om3CsIzyNC3eYBKr5yBBCJTN/xbRPTCbahJozITjLK6+SRrnkXJbKd1eFamURRxadoFN0jhx0jaroFtVQHVH0hF7QG3q3nq1X68OazK0Za9FzjP7A+voGzeihdA==</latexit>x très petit
<latexit sha1_base64="/xYeKTCCnl3xPKuxprfYqky9NV8=">AAACD3icbVA7SwNBEJ6LrxhfpyltFoNgFe6iYMqAjWUE84AkhL3NXrJk78HunBiO/AMb/4qNhSK2tnb+A3+Gm+QKTfxgZj6+mWF3Pi+WQqPjfFm5tfWNza38dmFnd2//wD48auooUYw3WCQj1fao5lKEvIECJW/HitPAk7zlja9m/dYdV1pE4S1OYt4L6DAUvmAUjRTZRegCAod7k1OTiakKvkEbFhsdQZiY9u2SU3bmIKvEzUgJMtT79md3ELEk4CEySbXuuE6MvZQqFEzyaaGbaB5TNqZD3jE0pAHXvXR+z5ScGmVA/EiZCJHM1d8bKQ20ngSemQwojvRybyb+1+sk6Fd7qQjjBHnIFg/5iSQYkZk5ZCAUZygnhlCmhPkrYSOqKENjYcGY4C6fvEqalbJ7Xq7cXJRq1cyOPBzDCZyBC5dQg2uoQwMYPMATvMCr9Wg9W2/W+2I0Z2U7RfgD6+MHBsqWVg==</latexit>
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Primitives

Définition: Primitive
La primitive d’une fonction est (si elle existe) une fonction telle que:

La primitive d’une fonction est très utile lors d’opérations
d‘intégration.

f(x) F (x)

dF (x)

dx
= f(x)
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Résumé

(f(x) + g(x))0 = f 0(x) + g0(x)

(f � g)0(x) = f(g(x))0 =
df

dg

dg

dx

f 0(x) = lim
�x!0

�f

�x
= lim

�x!0

f(x+�x)� f(x)

�x
=

f(x+ dx)� f(x)

dx
=

df

dx

f(x) ' f(x0) + (x� x0)f
0(x0) +O((x� x0)

2)

Dérivée d’une fonction:

(f(x) g(x))0 = f 0(x) g(x) + f(x) g0(x)

Approximation de la fonction au voisinage du point par un 
développement limité d’ordre 1:

f(x) x0

Règles utiles:
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Résumé (2)

@f(x, y)

@x
= lim

�x!0

f(x+�x, y)� f(x, y)

�x

@f(x, y)

@y
= lim

�y!0

f(x, y +�y)� f(x, y)

�y

Règles utiles (suite):

Dérivées partielles:

Primitive:

✓
1

g(x)

◆0
= � g0(x)

g2(x)

✓
f(x)

g(x)

◆0
=

f 0(x)g(x)� f(x)g0(x)

g2(x)

dF (x)

dx
= f(x) =)

Z b

a
f(x) dx = F (b)� F (a)
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Dérivées partielles

Définition: Dérivée partielle
La dérivée partielle d’une fonction par rapport à l’un des ses (>1) arguments s’obtient
comme dans le cas d’une fonction à une seule variable, en considérant que les 
autres sont constantes

@f(x, y)

@x
= lim

�x!0

f(x+�x, y)� f(x, y)

�x

@f(x, y)

@y
= lim

�y!0

f(x, y +�y)� f(x, y)

�y

La dérivée partielle d’un fonction représente la taux de variation de la fonction
par rapport à une variable lorsque l’autre est fixe.
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Dérivées partielles

Exemple: f(x,y) = altitude (longitude latitude)

@f(x, y)

@y
= variation d’altitude si on se déplace au nord

@f(x, y)

@x
= variation d’altitude si on se déplace à l’est

x

y


