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Handout

Backstripping results at the COST B-2 well

Backstripping “partitions” the

sediment accumulation into two : a

contribution due to sediment and

water loading (orange) and a

contribution due to unknown tectonic

driving forces (purple).

The tectonic driving forces show an

exponentially decaying subsidence

which is fast initially and then

decreases with time.The range (red)

reflects the uncertainty in the water

depth of deposition.
TertiaryCretaceous

Rapid increase during

the mid-Miocene

1

Lecture 2

In Lecture 1, we discussed the phenomena of lithospheric flexure and the role of sediment loading

and unloading in sedimentary basin formation.  We showed that the elastic thickness of the

lithosphere, which is determined by its flexural rigidity, is an important parameter that controls the

width of regions that are loaded and unloaded by sediments. It was demonstrated, from volcanic loads

on the oceanic lithosphere, that the elastic thickness depends on both plate and load age.

In this lecture, we point out that while sediment loading is an important contributor to the

“architecture” of sedimentary basins it is not the only one. We will develop techniques, known

as backstripping, to use stratigraphic data to isolate those other factors that might contribute to basin

formation.

The shallow-water sediment problem

One of the strongest arguments that factors other than sediment loading contribute to the thickness of

sediments in basins is the observation that the stratigraphic record is characterized by a large thickness of 

shallow-water sediments. 

For example, in 1976 a 4.8 km deep stratigraphic 

“test” well was drilled  in the outer continental shelf 

offshore New Jersey

TD=4.8 km

TWTT

 (sec)

The majority of the sediments in the well were

formed in in water depths of < 100 m. So, the

maximum sediment that can accumulate = 2.5 x 100

m = 250 m
Lignite
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T = T1�
⇣
1� z

a

⌘
a

✓
1� 1

�

◆
< z < a

<latexit sha1_base64="E+e/yybcSx42iwSszJ81IC8YGZU="></latexit>

T

<latexit sha1_base64="EeSR9iKwJ8XGZ643PlyqybQdhaM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4TyAuSJcxOepMxs7PLzKwQQr7AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/ndzG5tb2Tn63sLd/cHhUPD5p6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8P/fbT6g0j2XDTBL0IzqUPOSMGivVG/1iyS27C5B14mWkBBlq/eJXbxCzNEJpmKBadz03Mf6UKsOZwFmhl2pMKBvTIXYtlTRC7U8Xh87IhVUGJIyVLWnIQv09MaWR1pMosJ0RNSO96s3F/7xuasJbf8plkhqUbLkoTAUxMZl/TQZcITNiYgllittbCRtRRZmx2RRsCN7qy+ukdVX2KuXreqVUvcviyMMZnMMleHADVXiAGjSBAcIzvMKb8+i8OO/Ox7I152Qzp/AHzucPskGM4A==</latexit>

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

a

<latexit sha1_base64="5NaQJuja3P2H4opJ4ospcrTkNLI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlJu2XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6tepls1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHxfWM7Q==</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

a(1� 1/�)

<latexit sha1_base64="G+vMLNjkC9QmvL8xqLidGgI8eJQ=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQD8Zdiegx6MVjBPOA7BJ6J7PJkNkHM7NCWPIbXjwo4tWf8ebfOEn2oNGChqKqm+4uPxFcadv+sgorq2vrG8XN0tb2zu5eef+greJUUtaisYhl10fFBI9YS3MtWDeRDENfsI4/vp35nUcmFY+jBz1JmBfiMOIBp6iN5GLVOXPOXZ9pPO2XK3bNnoP8JU5OKpCj2S9/uoOYpiGLNBWoVM+xE+1lKDWngk1LbqpYgnSMQ9YzNMKQKS+b3zwlJ0YZkCCWpiJN5urPiQxDpSahbzpD1CO17M3E/7xeqoNrL+NRkmoW0cWiIBVEx2QWABlwyagWE0OQSm5uJXSEEqk2MZVMCM7yy39J+6Lm1GuX9/VK4yaPowhHcAxVcOAKGnAHTWgBhQSe4AVerdR6tt6s90VrwcpnDuEXrI9vBE2QYg==</latexit>

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

a

<latexit sha1_base64="5NaQJuja3P2H4opJ4ospcrTkNLI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlJu2XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6tepls1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHxfWM7Q==</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

a

<latexit sha1_base64="5NaQJuja3P2H4opJ4ospcrTkNLI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlJu2XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6tepls1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHxfWM7Q==</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

Tt

<latexit sha1_base64="6xRCsSLxC6bVPWn91bQu65glt9s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK/YI2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4bua3n7g2IlYNnCTcj+hQiVAwilZ6bPSxX664VXcOskq8nFQgR71f/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzUKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGN34mVJIiV2yxKEwlwZjM/iYDoTlDObGEMi3srYSNqKYMbTolG4K3/PIqaV1Uvcvq1cNlpXabx1GEEziFc/DgGmpwD3VoAoMhPMMrvDnSeXHenY9Fa8HJZ47hD5zPHzz8jcc=</latexit>

=

<latexit sha1_base64="NULZghUWQqgwnPkqe2W3Rk9z3bU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP49ljMk=</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

Te

<latexit sha1_base64="NQv2QNBPYBn+98DDOUTeNUbVog0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK/YI2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjfzfz2EyrNY9kwkwT9iA4lDzmjxkqPjT72yxW36s5BVomXkwrkqPfLX71BzNIIpWGCat313MT4GVWGM4HTUi/VmFA2pkPsWipphNrP5qdOyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4n9eNzXhjZ9xmaQGJVssClNBTExmf5MBV8iMmFhCmeL2VsJGVFFmbDolG4K3/PIqaV1Uvcvq1cNlpXabx1GEEziFc/DgGmpwD3VoAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPHyZAjbg=</latexit>

Victor Sacek IAG/USP



Modelo de McKenzie (1978)
z

<latexit sha1_base64="mBNsSck29HYD+UA8I7CdsBnbA5A=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1K+rFdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOvZjQY=</latexit>

a

<latexit sha1_base64="5NaQJuja3P2H4opJ4ospcrTkNLI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlJu2XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6tepls1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHxfWM7Q==</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

Tt

<latexit sha1_base64="6xRCsSLxC6bVPWn91bQu65glt9s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK/YI2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4bua3n7g2IlYNnCTcj+hQiVAwilZ6bPSxX664VXcOskq8nFQgR71f/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzUKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimGN34mVJIiV2yxKEwlwZjM/iYDoTlDObGEMi3srYSNqKYMbTolG4K3/PIqaV1Uvcvq1cNlpXabx1GEEziFc/DgGmpwD3VoAoMhPMMrvDnSeXHenY9Fa8HJZ47hD5zPHzz8jcc=</latexit>

T = Te + Tt

<latexit sha1_base64="N3FJw6D7RNWpG+3cF03Wavvr/Bk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMgCGFXInoRgl48RsgLkiXMTnqTIbMPZ3oDYcl3ePGgiFc/xpt/4yTZgyYWdFNUdTM95cVSaLTtbyu3tr6xuZXfLuzs7u0fFA+PmjpKFIcGj2Sk2h7TIEUIDRQooR0rYIEnoeWN7md+awxKiyis4yQGN2CDUPiCMzSSW6e3tN4DemE69oolu2zPQVeJk5ESyVDrFb+6/YgnAYTIJdO649gxuilTKLiEaaGbaIgZH7EBdAwNWQDaTedHT+mZUfrUj5SpEOlc/b2RskDrSeCZyYDhUC97M/E/r5Ogf+OmIowThJAvHvITSTGiswRoXyjgKCeGMK6EuZXyIVOMo8mpYEJwlr+8SpqXZadSvnqslKp3WRx5ckJOyTlxyDWpkgdSIw3CyRN5Jq/kzRpbL9a79bEYzVnZzjH5A+vzB0gWkH8=</latexit>

T = T1 0 < z < a

✓
1� 1

�

◆

<latexit sha1_base64="tBFu5gzSSKBzrSJMYjscGD4T01M=">AAACJnicbVDLSgNBEJz1bXxFPXppDIIeDLsS0YNC0ItHhUSFbAizk95kcPbBTK8Ql3yNF3/Fi4eIiDc/xUkM4quGhqKqm56uIFXSkOu+OROTU9Mzs3PzhYXFpeWV4urapUkyLbAuEpXo64AbVDLGOklSeJ1q5FGg8Cq4OR36V7eojUziGvVSbEa8E8tQCk5WahWPa3AMtZYH/tdz4QjubHFfYUjb4MEu+KHmIvf6uR8g8T74Wna6tNMqltyyOwL8Jd6YlNgY563iwG8nIoswJqG4MQ3PTamZc01SKOwX/MxgysUN72DD0phHaJr56Mw+bFmlDWGibcUEI/X7RM4jY3pRYDsjTl3z2xuK/3mNjMLDZi7jNCOMxeeiMFNACQwzg7bUKEj1LOFCS/tXEF1uEyGbbMGG4P0++S+53Ct7lfL+RaVUPRnHMcc22CbbZh47YFV2xs5ZnQl2zx7ZgD07D86T8+K8frZOOOOZdfYDzvsHlWyhGg==</latexit>

T = T1�
⇣
1� z

a

⌘
a

✓
1� 1

�

◆
< z < a

<latexit sha1_base64="E+e/yybcSx42iwSszJ81IC8YGZU="></latexit>

Te = T1

⇣
1� z

a

⌘

<latexit sha1_base64="OQ0mdH4NByfgZU16UA2qVAm3Qjc=">AAACEHicbVA9SwNBEN2L3/ErammzGMRYGO4koo0g2lgqJBrIHcfeZi5Z3Ptgd06IR36CjX/FxkIRW0s7/42beIUaHww83pthZl6QSqHRtj+t0tT0zOzc/EJ5cWl5ZbWytn6lk0xxaPFEJqodMA1SxNBCgRLaqQIWBRKug5uzkX99C0qLJG7iIAUvYr1YhIIzNJJf2Wn6QI9p03eoKyHEGnXoHnVDxXh+N8zZ0FWi18ddv1K16/YYdJI4BamSAhd+5cPtJjyLIEYumdYdx07Ry5lCwSUMy26mIWX8hvWgY2jMItBePn5oSLeN0qVhokzFSMfqz4mcRVoPosB0Rgz7+q83Ev/zOhmGR14u4jRDiPn3ojCTFBM6Sod2hQKOcmAI40qYWynvMxMGmgzLJgTn78uT5Gq/7jTqB5eN6slpEcc82SRbpEYcckhOyDm5IC3CyT15JM/kxXqwnqxX6+27tWQVMxvkF6z3L6QimyU=</latexit>

Tt = T1
z

a
0 < z < a

✓
1� 1

�

◆

<latexit sha1_base64="4Z6rn/f7LETl4xrg/h3p+Tuw1RQ="></latexit>

Tt = T1(� � 1)
⇣
1� z

a

⌘
a

✓
1� 1

�

◆
< z < a

<latexit sha1_base64="n4IttYlkF9UYQdivUhrxhWcAzMs="></latexit>
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Dk =
2

L

Z L

0
f(x) sin

k⇡x

L
dx

<latexit sha1_base64="lj1bWg+zoxqaoR6Hb+8hhfQvYbA="></latexit>

=
1X

k=1

Dk sin
k⇡

L
x · e�↵ k2⇡2

L2 t

<latexit sha1_base64="8I0cNPKbs0+H5V2nHxh2HKwn6iU="></latexit>

u(x, t)

<latexit sha1_base64="u5JdC31YzEBC1xM2zh9CPBIcp1Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpRdqeix6MVjBfsB7VKyabaNzSZLkhXL0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTS0TRWiDSC5VO8CaciZowzDDaTtWFEcBp61gdDP1W49UaSbFvRnH1I/wQLCQEWys1EzKT2fmtFcsuRV3BrRMvIyUIEO9V/zq9iVJIioM4VjrjufGxk+xMoxwOil0E01jTEZ4QDuWChxR7aezayfoxCp9FEplSxg0U39PpDjSehwFtjPCZqgXvan4n9dJTHjlp0zEiaGCzBeFCUdGounrqM8UJYaPLcFEMXsrIkOsMDE2oIINwVt8eZk0zytetXJxVy3VrrM48nAEx1AGDy6hBrdQhwYQeIBneIU3RzovzrvzMW/NOdnMIfyB8/kDxTuOnA==</latexit>

Dk =
2

a

Z a

0
Ti(z) sin

k⇡z

a
dz

<latexit sha1_base64="iCITUtQjYArsBFHAitS5yju5pVM="></latexit>

Tt(z, t) =
1X

k=1

Dk sin
k⇡

a
z · e�↵ k2⇡2

a2 t

<latexit sha1_base64="5hjEKHUBmPg5Y7tq/7V1RojFQmU="></latexit>

@u

@t
= ↵

@2u

@x2

<latexit sha1_base64="FpAg+u6BtkVvZVatHIpLESHNigE=">AAACMXicbVDLSgMxFM34rOOr6tJNsAiuykyp6EYouumygn1Apy130kwbmnmQZMQyzC+58U/ETReKuPUnzLQFbeuBwOGcc5Pc40acSWVZE2NtfWNzazu3Y+7u7R8c5o+OGzKMBaF1EvJQtFyQlLOA1hVTnLYiQcF3OW26o7vMbz5SIVkYPKhxRDs+DALmMQJKS7181fEEkMSJQCgGHMfpL1epeWM6wKMh4MVYt7QQfOqW0l6+YBWtKfAqseekgOao9fKvTj8ksU8DRThI2batSHWS7ErCaWo6saQRkBEMaFvTAHwqO8l04xSfa6WPvVDoEyg8Vf9OJOBLOfZdnfRBDeWyl4n/ee1YededhAVRrGhAZg95se4ixFl9uM8EJYqPNQEimP4rJkPQ3ShdsqlLsJdXXiWNUtEuFy/vy4XK7byOHDpFZ+gC2egKVVAV1VAdEfSM3tA7+jBejInxaXzNomvGfOYELcD4/gEcNarA</latexit>

Equação de difusão

u(x, 0) = f(x) 8 x 2 [0, L]

<latexit sha1_base64="D7/5rXOLAZclCjt9ZKNCF95is2k=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0VooZREKroRim5cuKhgH5CEMplO2qGTSZiZSEvpL7jxV9y4UMStO3f+jZM2C209w8DhnHu59x4/ZlQqy/o2ciura+sb+c3C1vbO7p65f9CSUSIwaeKIRaLjI0kY5aSpqGKkEwuCQp+Rtj+8Tv32AxGSRvxejWPihajPaUAxUlrqmqWkNKpYZXgJg9KoDN30BZFAjGkGR9ClHDpW5dbrmkWras0Al4mdkSLI0OiaX24vwklIuMIMSenYVqy8CRKKYkamBTeRJEZ4iPrE0ZSjkEhvMrtoCk+00oN6Ef25gjP1d8cEhVKOQ19XhkgN5KKXiv95TqKCC29CeZwowvF8UJAwqCKYxgN7VBCs2FgThAXVu0I8QAJhpUMs6BDsxZOXSeu0ateqZ3e1Yv0qiyMPjsAxKAEbnIM6uAEN0AQYPIJn8ArejCfjxXg3PualOSPrOQR/YHz+ADc0mYQ=</latexit>

Condição inicial

u(0, t) = u(L, t) = 0 8 t � 0

<latexit sha1_base64="l7igh0s8JcSiPuKJ/EdSQmcMSgs=">AAACEnicbZA7SwNBEMf3fMb4OrW0WQxCAhLuJKKNELSxsIhgHpA7wt5mL1my92B3TghHPoONX8XGQhFbKzu/jXvJFZo4y8KP/8wwM38vFlyBZX0bS8srq2vrhY3i5tb2zq65t99SUSIpa9JIRLLjEcUED1kTOAjWiSUjgSdY2xtdZ/n2A5OKR+E9jGPmBmQQcp9TAlrqmZWkbJ1ABV/ipHw7Aws72fMjSYTQBNgZMGz1zJJVtaaBF8HOoYTyaPTML6cf0SRgIVBBlOraVgxuSiRwKtik6CSKxYSOyIB1NYYkYMpNpydN8LFW+ljvoH8IeKr+7khJoNQ48HRlQGCo5nOZ+F+um4B/4aY8jBNgIZ0N8hOBIcKZP7jPJaMgxhoIlVzviumQSEJBu1jUJtjzJy9C67Rq16pnd7VS/Sq3o4AO0REqIxudozq6QQ3URBQ9omf0it6MJ+PFeDc+ZqVLRt5zgP6E8fkDDBqZWw==</latexit>

Condição contorno

Victor Sacek IAG/USP



Dk =
2

a

Z a

0
Ti(z) sin

k⇡z

a
dz

<latexit sha1_base64="iCITUtQjYArsBFHAitS5yju5pVM="></latexit>

=
2

a

"Z a(1�1/�)

0
T1

z

a
sin

k⇡z

a
dz +

Z a

a(1�1/�)
T1(� � 1)

⇣
1� z

a

⌘
sin

k⇡z

a
dz

#

<latexit sha1_base64="S/n2rX1drsfxduXVW0Yuqv14RtU="></latexit>

=
2

a


aT

⇡2k2

✓
sin

⇡(� � 1)k

�
� k⇡

�
(� � 1) cos

⇡(� � 1)k

�

◆
+

aT

⇡2k2
(� � 1)

✓
sin

⇡(� � 1)k

�
+

k⇡

�
cos

⇡(� � 1)k

�

◆�

<latexit sha1_base64="qrAe7qX8zn5lphL8FNXFffadajM="></latexit>

=
2

a


aT

⇡2k2

✓
sin

⇡(� � 1)k

�
� k⇡

�
(� � 1) cos

⇡(� � 1)k

�

◆
+

aT

⇡2k2
(� � 1)

✓
sin

⇡(� � 1)k

�
+

k⇡

�
cos

⇡(� � 1)k

�

◆�

<latexit sha1_base64="qrAe7qX8zn5lphL8FNXFffadajM="></latexit>

=
2T1�

k2⇡2
sin

⇡(� � 1)k

�

<latexit sha1_base64="umkiLRUNhCZPH86UvxHf+cLOYso="></latexit>
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Dk =
2T1�

k2⇡2
sin

⇡(� � 1)k

�

<latexit sha1_base64="BwwM5cdnWpe6qPRtj6GRh7BYjyA="></latexit>

Tt(z, t) =
1X

k=1

Dk sin
k⇡

a
z · e�↵ k2⇡2

a2 t

<latexit sha1_base64="5hjEKHUBmPg5Y7tq/7V1RojFQmU="></latexit>

T = Te + Tt

<latexit sha1_base64="N3FJw6D7RNWpG+3cF03Wavvr/Bk=">AAAB9HicbVDLSgNBEJyNrxhfUY9eBoMgCGFXInoRgl48RsgLkiXMTnqTIbMPZ3oDYcl3ePGgiFc/xpt/4yTZgyYWdFNUdTM95cVSaLTtbyu3tr6xuZXfLuzs7u0fFA+PmjpKFIcGj2Sk2h7TIEUIDRQooR0rYIEnoeWN7md+awxKiyis4yQGN2CDUPiCMzSSW6e3tN4DemE69oolu2zPQVeJk5ESyVDrFb+6/YgnAYTIJdO649gxuilTKLiEaaGbaIgZH7EBdAwNWQDaTedHT+mZUfrUj5SpEOlc/b2RskDrSeCZyYDhUC97M/E/r5Ogf+OmIowThJAvHvITSTGiswRoXyjgKCeGMK6EuZXyIVOMo8mpYEJwlr+8SpqXZadSvnqslKp3WRx5ckJOyTlxyDWpkgdSIw3CyRN5Jq/kzRpbL9a79bEYzVnZzjH5A+vzB0gWkH8=</latexit>

Te = T1

⇣
1� z

a

⌘

<latexit sha1_base64="OQ0mdH4NByfgZU16UA2qVAm3Qjc=">AAACEHicbVA9SwNBEN2L3/ErammzGMRYGO4koo0g2lgqJBrIHcfeZi5Z3Ptgd06IR36CjX/FxkIRW0s7/42beIUaHww83pthZl6QSqHRtj+t0tT0zOzc/EJ5cWl5ZbWytn6lk0xxaPFEJqodMA1SxNBCgRLaqQIWBRKug5uzkX99C0qLJG7iIAUvYr1YhIIzNJJf2Wn6QI9p03eoKyHEGnXoHnVDxXh+N8zZ0FWi18ddv1K16/YYdJI4BamSAhd+5cPtJjyLIEYumdYdx07Ry5lCwSUMy26mIWX8hvWgY2jMItBePn5oSLeN0qVhokzFSMfqz4mcRVoPosB0Rgz7+q83Ev/zOhmGR14u4jRDiPn3ojCTFBM6Sod2hQKOcmAI40qYWynvMxMGmgzLJgTn78uT5Gq/7jTqB5eN6slpEcc82SRbpEYcckhOyDm5IC3CyT15JM/kxXqwnqxX6+27tWQVMxvkF6z3L6QimyU=</latexit>

T (z, t) = T1

 
1� z

a
+

1X

k=1

2�

k2⇡2
sin

⇡(� � 1)k

�
sin

k⇡

a
z · e�↵ k2⇡2

a2 t

!

<latexit sha1_base64="3A2HYpc9C9tEPunqvzJsUptJ5/k="></latexit>
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