
5 de Maio, Quarta-feira, 2021

Coelho & Sinai

IME, University of São Paulo


MAC 105

<latexit sha1_base64="68LqV+Udle6Un16UUC2xPkZceTs=">AAAB73icdVBNS8NAEJ3Ur1q/qh69LBbBU0lKa+ut2osXoYL9gDaUzXbTLt1s4u5GKKF/wosHRbz6d7z5b9y2EVT0wcDjvRlm5nkRZ0rb9oeVWVldW9/Ibua2tnd29/L7B20VxpLQFgl5KLseVpQzQVuaaU67kaQ48DjteJPG3O/cU6lYKG71NKJugEeC+YxgbaTu9UUDOXYFDfIFu2hXnVqlhAxZwJDzs2q1VkZOqhQgRXOQf+8PQxIHVGjCsVI9x460m2CpGeF0luvHikaYTPCI9gwVOKDKTRb3ztCJUYbID6UpodFC/T6R4ECpaeCZzgDrsfrtzcW/vF6s/ZqbMBHFmgqyXOTHHOkQzZ9HQyYp0XxqCCaSmVsRGWOJiTYR5UwIX5+i/0m7VHTKxcpNqVC/TOPIwhEcwyk4UIU6XEETWkCAwwM8wbN1Zz1aL9brsjVjpTOH8APW2ycYqY63</latexit>

Fundamentos de Matemática para a Computação

<latexit sha1_base64="hewI3a24vCwGLRR6E0z89YeYUK8="></latexit>

Aula 4

<latexit sha1_base64="o95MnyznWZu8eWpjTg+eZBXe1Pc=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXw0w7tdNd1Y3LCvYB7VAyaaaNzSRDkhHK0H9w40IRt/6PO//G9CGo6IELh3Pu5d57woRRpR3nw1pZXVvf2Mxt5bd3dvf2CweHLSVSiUkTCyZkJ0SKMMpJU1PNSCeRBMUhI+1wfDXz2/dEKir4rZ4kJIjRkNOIYqSN1LpIGYJev1B0bMd3qt45NKRSdj3fkFqtXHZ86NrOHEWwRKNfeO8NBE5jwjVmSKmu6yQ6yJDUFDMyzfdSRRKEx2hIuoZyFBMVZPNrp/DUKAMYCWmKazhXv09kKFZqEoemM0Z6pH57M/Evr5vqyA8yypNUE44Xi6KUQS3g7HU4oJJgzSaGICypuRXiEZIIaxNQ3oTw9Sn8n7RKtuvZlZtSsX65jCMHjsEJOAMuqII6uAYN0AQY3IEH8ASeLWE9Wi/W66J1xVrOHIEfsN4+ASrGjuE=</latexit>



Hoje

O plano é conversarmos hoje sobre:

<latexit sha1_base64="HkHuTrxKOEZCmL80nnob++I6vT4="></latexit>

1.

<latexit sha1_base64="d32BYKA+8xo6FTv07IS4ljJ4c4o=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgKiStrXFXdOOyin1AG8pkOmmHTiZhZiKU0D9w40IRt/6RO//G6UNQ0QMXDufcy733BAlnSjvOh5VbWV1b38hvFra2d3b3ivsHLRWnktAmiXksOwFWlDNBm5ppTjuJpDgKOG0H46uZ376nUrFY3OlJQv0IDwULGcHaSLeu3S+WHNutVQ2QYzsVr1q5MMRznVrNQ67tzFGCJRr94ntvEJM0okITjpXquk6i/QxLzQin00IvVTTBZIyHtGuowBFVfja/dIpOjDJAYSxNCY3m6veJDEdKTaLAdEZYj9Rvbyb+5XVTHXp+xkSSairIYlGYcqRjNHsbDZikRPOJIZhIZm5FZIQlJtqEUzAhfH2K/ietsu2e2dWbcql+uYwjD0dwDKfgwjnU4Roa0AQCITzAEzxbY+vRerFeF605azlzCD9gvX0CYMmNRw==</latexit>



Nos começaremos cada aula com um problema concreto e,
no processo de resolvê-lo, desenvolveremos as idéias
matemáticas, notações, e definições relevantes.

<latexit sha1_base64="heWvEJNGxWO3UIjwsVGH6CAj2lc="></latexit>

Plano

<latexit sha1_base64="1rxZhH2xQzKTsmTlCTNGFceuz8c=">AAAB7HicdVDLSgMxFM3UV62vqks3wSK4GjJDa+uu6MZlBacttEPJpJk2NJMMSUYoQ7/BjQtF3PpB7vwb04egogcuHM65l3vviVLOtEHowymsrW9sbhW3Szu7e/sH5cOjtpaZIjQgkkvVjbCmnAkaGGY47aaK4iTitBNNrud+554qzaS4M9OUhgkeCRYzgo2VghbHQg7KFeT6/oVfr0HkelXkN5Aljcsaqleh56IFKmCF1qD83h9KkiVUGMKx1j0PpSbMsTKMcDor9TNNU0wmeER7lgqcUB3mi2Nn8MwqQxhLZUsYuFC/T+Q40XqaRLYzwWasf3tz8S+vl5m4EeZMpJmhgiwXxRmHRsL553DIFCWGTy3BRDF7KyRjrDAxNp+SDeHrU/g/afs2H7d261eaV6s4iuAEnIJz4IE6aIIb0AIBIICBB/AEnh3hPDovzuuyteCsZo7BDzhvnzCmjvQ=</latexit>

Problema.

<latexit sha1_base64="UQii8XaNGjxLCqMLD950+a3QFx4=">AAAB8XicdVDLSgMxFM34rPVVdekmWARXw6RWOrMrunFZwT6wHUomzbShSWZIMkIZ+hduXCji1r9x59+YPgQVPRA4nHMuufdEKWfaeN6Hs7K6tr6xWdgqbu/s7u2XDg5bOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUfjq5nfvqdKs0TemklKQ4GHksWMYGOlu4ZKbFJgF/ZLZc8996ooqEHPRVXfR4ElQYCQX4PI9eYogyUa/dJ7b5CQTFBpCMdad5GXmjDHyjDC6bTYyzRNMRnjIe1aKrGgOsznG0/hqVUGME6UfdLAufp9IsdC64mIbFJgM9K/vZn4l9fNTOyHOZNpZqgki4/ijEOTwNn5cMAUJYZPLMFEMbsrJCOsMDG2pKIt4etS+D9pVWw/7sVNpVy/XNZRAMfgBJwBBGqgDq5BAzQBARI8gCfw7Gjn0XlxXhfRFWc5cwR+wHn7BGBhkL4=</latexit>



Nos começaremos cada aula com um problema concreto e,
no processo de resolvê-lo, desenvolveremos as idéias
matemáticas, notações, e definições relevantes.

<latexit sha1_base64="heWvEJNGxWO3UIjwsVGH6CAj2lc="></latexit>

Plano

<latexit sha1_base64="1rxZhH2xQzKTsmTlCTNGFceuz8c=">AAAB7HicdVDLSgMxFM3UV62vqks3wSK4GjJDa+uu6MZlBacttEPJpJk2NJMMSUYoQ7/BjQtF3PpB7vwb04egogcuHM65l3vviVLOtEHowymsrW9sbhW3Szu7e/sH5cOjtpaZIjQgkkvVjbCmnAkaGGY47aaK4iTitBNNrud+554qzaS4M9OUhgkeCRYzgo2VghbHQg7KFeT6/oVfr0HkelXkN5Aljcsaqleh56IFKmCF1qD83h9KkiVUGMKx1j0PpSbMsTKMcDor9TNNU0wmeER7lgqcUB3mi2Nn8MwqQxhLZUsYuFC/T+Q40XqaRLYzwWasf3tz8S+vl5m4EeZMpJmhgiwXxRmHRsL553DIFCWGTy3BRDF7KyRjrDAxNp+SDeHrU/g/afs2H7d261eaV6s4iuAEnIJz4IE6aIIb0AIBIICBB/AEnh3hPDovzuuyteCsZo7BDzhvnzCmjvQ=</latexit>

Problema.

<latexit sha1_base64="UQii8XaNGjxLCqMLD950+a3QFx4=">AAAB8XicdVDLSgMxFM34rPVVdekmWARXw6RWOrMrunFZwT6wHUomzbShSWZIMkIZ+hduXCji1r9x59+YPgQVPRA4nHMuufdEKWfaeN6Hs7K6tr6xWdgqbu/s7u2XDg5bOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUfjq5nfvqdKs0TemklKQ4GHksWMYGOlu4ZKbFJgF/ZLZc8996ooqEHPRVXfR4ElQYCQX4PI9eYogyUa/dJ7b5CQTFBpCMdad5GXmjDHyjDC6bTYyzRNMRnjIe1aKrGgOsznG0/hqVUGME6UfdLAufp9IsdC64mIbFJgM9K/vZn4l9fNTOyHOZNpZqgki4/ijEOTwNn5cMAUJYZPLMFEMbsrJCOsMDG2pKIt4etS+D9pVWw/7sVNpVy/XNZRAMfgBJwBBGqgDq5BAzQBARI8gCfw7Gjn0XlxXhfRFWc5cwR+wHn7BGBhkL4=</latexit>

Dado o decimal representação do número seguinte:

<latexit sha1_base64="XLJ7V3myaGnYfqsXQMo6G5aKySg="></latexit>

n:= .0909090909......

<latexit sha1_base64="nT0TaaRp8uNwmi0NEgWHHxIXoXE=">AAAB/nicdVDLSgMxFM3UV62vqrhyEyyCqyHTh20FoejGZQX7gLaUTJppQzOZIckIZSj4K25cKOLW73Dn35hOW1DRc7lwOOdecnPckDOlEfq0Uiura+sb6c3M1vbO7l52/6CpgkgS2iABD2TbxYpyJmhDM81pO5QU+y6nLXd8PfNb91QqFog7PQlpz8dDwTxGsDZSP3skLi6hjarLshP0szlkowoqF8+hIaWCU6wYUq0WCqgCHRslyIEF6v3sR3cQkMinQhOOleo4KNS9GEvNCKfTTDdSNMRkjIe0Y6jAPlW9ODl/Ck+NMoBeIE0LDRP1+0aMfaUmvmsmfaxH6rc3E//yOpH2Kr2YiTDSVJD5Q17EoQ7gLAs4YJISzSeGYCKZuRWSEZaYaJNYxoSw/Cn8nzTztlO0S7f5XO1qEUcaHIMTcAYcUAY1cAPqoAEIiMEjeAYv1oP1ZL1ab/PRlLXYOQQ/YL1/AbzckiU=</latexit>



Nos começaremos cada aula com um problema concreto e,
no processo de resolvê-lo, desenvolveremos as idéias
matemáticas, notações, e definições relevantes.

<latexit sha1_base64="heWvEJNGxWO3UIjwsVGH6CAj2lc="></latexit>

Plano

<latexit sha1_base64="1rxZhH2xQzKTsmTlCTNGFceuz8c=">AAAB7HicdVDLSgMxFM3UV62vqks3wSK4GjJDa+uu6MZlBacttEPJpJk2NJMMSUYoQ7/BjQtF3PpB7vwb04egogcuHM65l3vviVLOtEHowymsrW9sbhW3Szu7e/sH5cOjtpaZIjQgkkvVjbCmnAkaGGY47aaK4iTitBNNrud+554qzaS4M9OUhgkeCRYzgo2VghbHQg7KFeT6/oVfr0HkelXkN5Aljcsaqleh56IFKmCF1qD83h9KkiVUGMKx1j0PpSbMsTKMcDor9TNNU0wmeER7lgqcUB3mi2Nn8MwqQxhLZUsYuFC/T+Q40XqaRLYzwWasf3tz8S+vl5m4EeZMpJmhgiwXxRmHRsL553DIFCWGTy3BRDF7KyRjrDAxNp+SDeHrU/g/afs2H7d261eaV6s4iuAEnIJz4IE6aIIb0AIBIICBB/AEnh3hPDovzuuyteCsZo7BDzhvnzCmjvQ=</latexit>

Problema.

<latexit sha1_base64="UQii8XaNGjxLCqMLD950+a3QFx4=">AAAB8XicdVDLSgMxFM34rPVVdekmWARXw6RWOrMrunFZwT6wHUomzbShSWZIMkIZ+hduXCji1r9x59+YPgQVPRA4nHMuufdEKWfaeN6Hs7K6tr6xWdgqbu/s7u2XDg5bOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUfjq5nfvqdKs0TemklKQ4GHksWMYGOlu4ZKbFJgF/ZLZc8996ooqEHPRVXfR4ElQYCQX4PI9eYogyUa/dJ7b5CQTFBpCMdad5GXmjDHyjDC6bTYyzRNMRnjIe1aKrGgOsznG0/hqVUGME6UfdLAufp9IsdC64mIbFJgM9K/vZn4l9fNTOyHOZNpZqgki4/ijEOTwNn5cMAUJYZPLMFEMbsrJCOsMDG2pKIt4etS+D9pVWw/7sVNpVy/XNZRAMfgBJwBBGqgDq5BAzQBARI8gCfw7Gjn0XlxXhfRFWc5cwR+wHn7BGBhkL4=</latexit>

Dado o decimal representação do número seguinte:

<latexit sha1_base64="XLJ7V3myaGnYfqsXQMo6G5aKySg="></latexit>

n:= .0909090909......

<latexit sha1_base64="nT0TaaRp8uNwmi0NEgWHHxIXoXE=">AAAB/nicdVDLSgMxFM3UV62vqrhyEyyCqyHTh20FoejGZQX7gLaUTJppQzOZIckIZSj4K25cKOLW73Dn35hOW1DRc7lwOOdecnPckDOlEfq0Uiura+sb6c3M1vbO7l52/6CpgkgS2iABD2TbxYpyJmhDM81pO5QU+y6nLXd8PfNb91QqFog7PQlpz8dDwTxGsDZSP3skLi6hjarLshP0szlkowoqF8+hIaWCU6wYUq0WCqgCHRslyIEF6v3sR3cQkMinQhOOleo4KNS9GEvNCKfTTDdSNMRkjIe0Y6jAPlW9ODl/Ck+NMoBeIE0LDRP1+0aMfaUmvmsmfaxH6rc3E//yOpH2Kr2YiTDSVJD5Q17EoQ7gLAs4YJISzSeGYCKZuRWSEZaYaJNYxoSw/Cn8nzTztlO0S7f5XO1qEUcaHIMTcAYcUAY1cAPqoAEIiMEjeAYv1oP1ZL1ab/PRlLXYOQQ/YL1/AbzckiU=</latexit>

como um fração:

<latexit sha1_base64="knJqCHj5OEBX8yolCFGhrmwnyzY=">AAACB3icdVC7SgNBFL3rM8ZHVi1tBoNgFXbzMIlV0MYygnlAEsLsZDYZMruzzMwKIaSz8VdsLBSx9RfsrC38DScPQUUPXOZwzr3cuceLOFPacd6speWV1bX1xEZyc2t7J2Xv7tWViCWhNSK4kE0PK8pZSGuaaU6bkaQ48DhteMPzqd+4plIxEV7pUUQ7Ae6HzGcEayMJOwUEBASmEMTmReCDBAwf8G60066ddjJOySnmT5AhhZybLxlSLudyTgm5GWeGNCxQ7dqv7Z4gcUBDTThWquU6ke6MsdSMcDpJtmNFI0yGuE9bhoY4oKoznt0xQUdG6SFfSFOhRjP1+8QYB0qNAs90BlgP1G9vKv7ltWLtlzpjFkaxpiGZL/JjjrRA01BQj0lKNB8Zgolk5q+IDLDERJvokiaEr0vR/6Sezbj5TOEym66cLeJIwAEcwjG4UIQKXEAVaibuG7iDB3i0bq1768l6nrcuWYuZffgB6+UTdz6UqA==</latexit>

n =
a

b
,

<latexit sha1_base64="mo9DZ919Ih8A/3G7UbA0LQbXmJs=">AAACAHicdVDLSsNAFJ34rPFVdeHCzWAjuJCQtKnVhVB047KCfUBbymQ6aYdOJmFmIpSQjb/ixoUibv0Md/6N04egogcuHM65l3vv8WNGpXKcD2NhcWl5ZTW3Zq5vbG5t53d2GzJKBCZ1HLFItHwkCaOc1BVVjLRiQVDoM9L0R1cTv3lHhKQRv1XjmHRDNOA0oBgpLfXy+5YFTQ4vYCcQCKcoS/3sxLSsXr7g2E7ltFwqQcculrzK+YS4rud4ZejazhQFMEetl3/v9COchIQrzJCUbdeJVTdFQlHMSGZ2EklihEdoQNqachQS2U2nD2TwSCt9GERCF1dwqn6fSFEo5Tj0dWeI1FD+9ibiX147UcFZN6U8ThTheLYoSBhUEZykAftUEKzYWBOEBdW3QjxEOgmlMzN1CF+fwv9Jo2i7nl2+KRaql/M4cuAAHIJj4IIKqIJrUAN1gEEGHsATeDbujUfjxXidtS4Y85k98APG2ydgK5Rg</latexit>



Nos começaremos cada aula com um problema concreto e,
no processo de resolvê-lo, desenvolveremos as idéias
matemáticas, notações, e definições relevantes.

<latexit sha1_base64="heWvEJNGxWO3UIjwsVGH6CAj2lc="></latexit>

Plano

<latexit sha1_base64="1rxZhH2xQzKTsmTlCTNGFceuz8c=">AAAB7HicdVDLSgMxFM3UV62vqks3wSK4GjJDa+uu6MZlBacttEPJpJk2NJMMSUYoQ7/BjQtF3PpB7vwb04egogcuHM65l3vviVLOtEHowymsrW9sbhW3Szu7e/sH5cOjtpaZIjQgkkvVjbCmnAkaGGY47aaK4iTitBNNrud+554qzaS4M9OUhgkeCRYzgo2VghbHQg7KFeT6/oVfr0HkelXkN5Aljcsaqleh56IFKmCF1qD83h9KkiVUGMKx1j0PpSbMsTKMcDor9TNNU0wmeER7lgqcUB3mi2Nn8MwqQxhLZUsYuFC/T+Q40XqaRLYzwWasf3tz8S+vl5m4EeZMpJmhgiwXxRmHRsL553DIFCWGTy3BRDF7KyRjrDAxNp+SDeHrU/g/afs2H7d261eaV6s4iuAEnIJz4IE6aIIb0AIBIICBB/AEnh3hPDovzuuyteCsZo7BDzhvnzCmjvQ=</latexit>

Problema.

<latexit sha1_base64="UQii8XaNGjxLCqMLD950+a3QFx4=">AAAB8XicdVDLSgMxFM34rPVVdekmWARXw6RWOrMrunFZwT6wHUomzbShSWZIMkIZ+hduXCji1r9x59+YPgQVPRA4nHMuufdEKWfaeN6Hs7K6tr6xWdgqbu/s7u2XDg5bOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUfjq5nfvqdKs0TemklKQ4GHksWMYGOlu4ZKbFJgF/ZLZc8996ooqEHPRVXfR4ElQYCQX4PI9eYogyUa/dJ7b5CQTFBpCMdad5GXmjDHyjDC6bTYyzRNMRnjIe1aKrGgOsznG0/hqVUGME6UfdLAufp9IsdC64mIbFJgM9K/vZn4l9fNTOyHOZNpZqgki4/ijEOTwNn5cMAUJYZPLMFEMbsrJCOsMDG2pKIt4etS+D9pVWw/7sVNpVy/XNZRAMfgBJwBBGqgDq5BAzQBARI8gCfw7Gjn0XlxXhfRFWc5cwR+wHn7BGBhkL4=</latexit>

Dado o decimal representação do número seguinte:

<latexit sha1_base64="XLJ7V3myaGnYfqsXQMo6G5aKySg="></latexit>

n:= .0909090909......

<latexit sha1_base64="nT0TaaRp8uNwmi0NEgWHHxIXoXE=">AAAB/nicdVDLSgMxFM3UV62vqrhyEyyCqyHTh20FoejGZQX7gLaUTJppQzOZIckIZSj4K25cKOLW73Dn35hOW1DRc7lwOOdecnPckDOlEfq0Uiura+sb6c3M1vbO7l52/6CpgkgS2iABD2TbxYpyJmhDM81pO5QU+y6nLXd8PfNb91QqFog7PQlpz8dDwTxGsDZSP3skLi6hjarLshP0szlkowoqF8+hIaWCU6wYUq0WCqgCHRslyIEF6v3sR3cQkMinQhOOleo4KNS9GEvNCKfTTDdSNMRkjIe0Y6jAPlW9ODl/Ck+NMoBeIE0LDRP1+0aMfaUmvmsmfaxH6rc3E//yOpH2Kr2YiTDSVJD5Q17EoQ7gLAs4YJISzSeGYCKZuRWSEZaYaJNYxoSw/Cn8nzTztlO0S7f5XO1qEUcaHIMTcAYcUAY1cAPqoAEIiMEjeAYv1oP1ZL1ab/PRlLXYOQQ/YL1/AbzckiU=</latexit>

como um fração:

<latexit sha1_base64="knJqCHj5OEBX8yolCFGhrmwnyzY=">AAACB3icdVC7SgNBFL3rM8ZHVi1tBoNgFXbzMIlV0MYygnlAEsLsZDYZMruzzMwKIaSz8VdsLBSx9RfsrC38DScPQUUPXOZwzr3cuceLOFPacd6speWV1bX1xEZyc2t7J2Xv7tWViCWhNSK4kE0PK8pZSGuaaU6bkaQ48DhteMPzqd+4plIxEV7pUUQ7Ae6HzGcEayMJOwUEBASmEMTmReCDBAwf8G60066ddjJOySnmT5AhhZybLxlSLudyTgm5GWeGNCxQ7dqv7Z4gcUBDTThWquU6ke6MsdSMcDpJtmNFI0yGuE9bhoY4oKoznt0xQUdG6SFfSFOhRjP1+8QYB0qNAs90BlgP1G9vKv7ltWLtlzpjFkaxpiGZL/JjjrRA01BQj0lKNB8Zgolk5q+IDLDERJvokiaEr0vR/6Sezbj5TOEym66cLeJIwAEcwjG4UIQKXEAVaibuG7iDB3i0bq1768l6nrcuWYuZffgB6+UTdz6UqA==</latexit>

n =
a

b
,

<latexit sha1_base64="mo9DZ919Ih8A/3G7UbA0LQbXmJs=">AAACAHicdVDLSsNAFJ34rPFVdeHCzWAjuJCQtKnVhVB047KCfUBbymQ6aYdOJmFmIpSQjb/ixoUibv0Md/6N04egogcuHM65l3vv8WNGpXKcD2NhcWl5ZTW3Zq5vbG5t53d2GzJKBCZ1HLFItHwkCaOc1BVVjLRiQVDoM9L0R1cTv3lHhKQRv1XjmHRDNOA0oBgpLfXy+5YFTQ4vYCcQCKcoS/3sxLSsXr7g2E7ltFwqQcculrzK+YS4rud4ZejazhQFMEetl3/v9COchIQrzJCUbdeJVTdFQlHMSGZ2EklihEdoQNqachQS2U2nD2TwSCt9GERCF1dwqn6fSFEo5Tj0dWeI1FD+9ibiX147UcFZN6U8ThTheLYoSBhUEZykAftUEKzYWBOEBdW3QjxEOgmlMzN1CF+fwv9Jo2i7nl2+KRaql/M4cuAAHIJj4IIKqIJrUAN1gEEGHsATeDbujUfjxXidtS4Y85k98APG2ydgK5Rg</latexit>

onde a, b são números inteiros, e coprimos.

<latexit sha1_base64="xdGe1ku9D56zH1w9mm+2+xZ2+UE="></latexit>



Usando estes ideias, vamos generalizar este problema
para desenvolver uma pequena teoria de séries
geométricas infinitas.

<latexit sha1_base64="IRI0WdzjhT1oMSFxQ7JsQGESlkg="></latexit>



Usando estes ideias, vamos generalizar este problema
para desenvolver uma pequena teoria de séries
geométricas infinitas.

<latexit sha1_base64="IRI0WdzjhT1oMSFxQ7JsQGESlkg="></latexit>

(Não é dif́ıcil, tá?)

<latexit sha1_base64="4JWEca+NYzhtoWlXU0VqKXlMGaY="></latexit>



Problema.

<latexit sha1_base64="UQii8XaNGjxLCqMLD950+a3QFx4=">AAAB8XicdVDLSgMxFM34rPVVdekmWARXw6RWOrMrunFZwT6wHUomzbShSWZIMkIZ+hduXCji1r9x59+YPgQVPRA4nHMuufdEKWfaeN6Hs7K6tr6xWdgqbu/s7u2XDg5bOskUoU2S8ER1IqwpZ5I2DTOcdlJFsYg4bUfjq5nfvqdKs0TemklKQ4GHksWMYGOlu4ZKbFJgF/ZLZc8996ooqEHPRVXfR4ElQYCQX4PI9eYogyUa/dJ7b5CQTFBpCMdad5GXmjDHyjDC6bTYyzRNMRnjIe1aKrGgOsznG0/hqVUGME6UfdLAufp9IsdC64mIbFJgM9K/vZn4l9fNTOyHOZNpZqgki4/ijEOTwNn5cMAUJYZPLMFEMbsrJCOsMDG2pKIt4etS+D9pVWw/7sVNpVy/XNZRAMfgBJwBBGqgDq5BAzQBARI8gCfw7Gjn0XlxXhfRFWc5cwR+wHn7BGBhkL4=</latexit>

Dado o decimal representação do número seguinte:

<latexit sha1_base64="XLJ7V3myaGnYfqsXQMo6G5aKySg="></latexit>

n:= .0909090909......

<latexit sha1_base64="nT0TaaRp8uNwmi0NEgWHHxIXoXE=">AAAB/nicdVDLSgMxFM3UV62vqrhyEyyCqyHTh20FoejGZQX7gLaUTJppQzOZIckIZSj4K25cKOLW73Dn35hOW1DRc7lwOOdecnPckDOlEfq0Uiura+sb6c3M1vbO7l52/6CpgkgS2iABD2TbxYpyJmhDM81pO5QU+y6nLXd8PfNb91QqFog7PQlpz8dDwTxGsDZSP3skLi6hjarLshP0szlkowoqF8+hIaWCU6wYUq0WCqgCHRslyIEF6v3sR3cQkMinQhOOleo4KNS9GEvNCKfTTDdSNMRkjIe0Y6jAPlW9ODl/Ck+NMoBeIE0LDRP1+0aMfaUmvmsmfaxH6rc3E//yOpH2Kr2YiTDSVJD5Q17EoQ7gLAs4YJISzSeGYCKZuRWSEZaYaJNYxoSw/Cn8nzTztlO0S7f5XO1qEUcaHIMTcAYcUAY1cAPqoAEIiMEjeAYv1oP1ZL1ab/PRlLXYOQQ/YL1/AbzckiU=</latexit>

como um fração:

<latexit sha1_base64="knJqCHj5OEBX8yolCFGhrmwnyzY=">AAACB3icdVC7SgNBFL3rM8ZHVi1tBoNgFXbzMIlV0MYygnlAEsLsZDYZMruzzMwKIaSz8VdsLBSx9RfsrC38DScPQUUPXOZwzr3cuceLOFPacd6speWV1bX1xEZyc2t7J2Xv7tWViCWhNSK4kE0PK8pZSGuaaU6bkaQ48DhteMPzqd+4plIxEV7pUUQ7Ae6HzGcEayMJOwUEBASmEMTmReCDBAwf8G60066ddjJOySnmT5AhhZybLxlSLudyTgm5GWeGNCxQ7dqv7Z4gcUBDTThWquU6ke6MsdSMcDpJtmNFI0yGuE9bhoY4oKoznt0xQUdG6SFfSFOhRjP1+8QYB0qNAs90BlgP1G9vKv7ltWLtlzpjFkaxpiGZL/JjjrRA01BQj0lKNB8Zgolk5q+IDLDERJvokiaEr0vR/6Sezbj5TOEym66cLeJIwAEcwjG4UIQKXEAVaibuG7iDB3i0bq1768l6nrcuWYuZffgB6+UTdz6UqA==</latexit>

n =
a

b
,

<latexit sha1_base64="mo9DZ919Ih8A/3G7UbA0LQbXmJs=">AAACAHicdVDLSsNAFJ34rPFVdeHCzWAjuJCQtKnVhVB047KCfUBbymQ6aYdOJmFmIpSQjb/ixoUibv0Md/6N04egogcuHM65l3vv8WNGpXKcD2NhcWl5ZTW3Zq5vbG5t53d2GzJKBCZ1HLFItHwkCaOc1BVVjLRiQVDoM9L0R1cTv3lHhKQRv1XjmHRDNOA0oBgpLfXy+5YFTQ4vYCcQCKcoS/3sxLSsXr7g2E7ltFwqQcculrzK+YS4rud4ZejazhQFMEetl3/v9COchIQrzJCUbdeJVTdFQlHMSGZ2EklihEdoQNqachQS2U2nD2TwSCt9GERCF1dwqn6fSFEo5Tj0dWeI1FD+9ibiX147UcFZN6U8ThTheLYoSBhUEZykAftUEKzYWBOEBdW3QjxEOgmlMzN1CF+fwv9Jo2i7nl2+KRaql/M4cuAAHIJj4IIKqIJrUAN1gEEGHsATeDbujUfjxXidtS4Y85k98APG2ydgK5Rg</latexit>

onde a, b são números inteiros, e coprimos.

<latexit sha1_base64="xdGe1ku9D56zH1w9mm+2+xZ2+UE="></latexit>



Podemos escrever:

<latexit sha1_base64="h0L+sxX2KUFEi78GFiaDt/HtB0Q=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcwU205dFd24rGBtoS0lk95pQzOTIckoZeynuHGhiFu/xJ1/Y/oQVPRA4HDOudyb48ecKe04H1ZmZXVtfSO7mdva3tndyxf2b5RIJIUmFVzItk8UcBZBUzPNoR1LIKHPoeWPL2Z+6xakYiK61pMYeiEZRixglGgj9fOFhhhAKBQGRSWY5Fk/X3Rsp1rzyg52bLfseZWaIZVqxXOr2LWdOYpoiUY//94dCJqEEGnKiVId14l1LyVSM8phmusmCmJCx2QIHUMjEoLqpfPTp/jYKAMcCGlepPFc/T6RklCpSeibZEj0SP32ZuJfXifRgddLWRQnGiK6WBQkHGuBZz3gAZNANZ8YQqhk5lZMR0QSqk1bOVPC10/x/+SmZLundvmqVKyfL+vIokN0hE6Qi6qoji5RAzURRXfoAT2hZ+veerRerNdFNGMtZw7QD1hvn7MFlFA=</latexit>

.090909.... = .09 + .0009 + .000009 + ....

<latexit sha1_base64="FAHmfrfjYlJ+Iz0jkJ1L/WJb/9Y="></latexit>



Podemos escrever:

<latexit sha1_base64="h0L+sxX2KUFEi78GFiaDt/HtB0Q=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcwU205dFd24rGBtoS0lk95pQzOTIckoZeynuHGhiFu/xJ1/Y/oQVPRA4HDOudyb48ecKe04H1ZmZXVtfSO7mdva3tndyxf2b5RIJIUmFVzItk8UcBZBUzPNoR1LIKHPoeWPL2Z+6xakYiK61pMYeiEZRixglGgj9fOFhhhAKBQGRSWY5Fk/X3Rsp1rzyg52bLfseZWaIZVqxXOr2LWdOYpoiUY//94dCJqEEGnKiVId14l1LyVSM8phmusmCmJCx2QIHUMjEoLqpfPTp/jYKAMcCGlepPFc/T6RklCpSeibZEj0SP32ZuJfXifRgddLWRQnGiK6WBQkHGuBZz3gAZNANZ8YQqhk5lZMR0QSqk1bOVPC10/x/+SmZLundvmqVKyfL+vIokN0hE6Qi6qoji5RAzURRXfoAT2hZ+veerRerNdFNGMtZw7QD1hvn7MFlFA=</latexit>

.090909.... = .09 + .0009 + .000009 + ....

<latexit sha1_base64="FAHmfrfjYlJ+Iz0jkJ1L/WJb/9Y="></latexit>

= 9

✓
1

102

◆
+ 9

✓
1

104

◆
+ 9

✓
1

106

◆
+ · · ·

<latexit sha1_base64="AXRT0BgJnwnnhtIPgtsJAy6SHSQ="></latexit>



Podemos escrever:

<latexit sha1_base64="h0L+sxX2KUFEi78GFiaDt/HtB0Q=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcwU205dFd24rGBtoS0lk95pQzOTIckoZeynuHGhiFu/xJ1/Y/oQVPRA4HDOudyb48ecKe04H1ZmZXVtfSO7mdva3tndyxf2b5RIJIUmFVzItk8UcBZBUzPNoR1LIKHPoeWPL2Z+6xakYiK61pMYeiEZRixglGgj9fOFhhhAKBQGRSWY5Fk/X3Rsp1rzyg52bLfseZWaIZVqxXOr2LWdOYpoiUY//94dCJqEEGnKiVId14l1LyVSM8phmusmCmJCx2QIHUMjEoLqpfPTp/jYKAMcCGlepPFc/T6RklCpSeibZEj0SP32ZuJfXifRgddLWRQnGiK6WBQkHGuBZz3gAZNANZ8YQqhk5lZMR0QSqk1bOVPC10/x/+SmZLundvmqVKyfL+vIokN0hE6Qi6qoji5RAzURRXfoAT2hZ+veerRerNdFNGMtZw7QD1hvn7MFlFA=</latexit>

.090909.... = .09 + .0009 + .000009 + ....

<latexit sha1_base64="FAHmfrfjYlJ+Iz0jkJ1L/WJb/9Y="></latexit>

= 9

✓
1

102

◆
+ 9

✓
1

104

◆
+ 9

✓
1

106

◆
+ · · ·

<latexit sha1_base64="AXRT0BgJnwnnhtIPgtsJAy6SHSQ="></latexit>

= 9

✓
1

102
+

1

104
+

1

106
+ · · ·

◆

<latexit sha1_base64="dJ3w3s8uQ8jv8kLsThe/TWoXNKA="></latexit>



Podemos escrever:

<latexit sha1_base64="h0L+sxX2KUFEi78GFiaDt/HtB0Q=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcwU205dFd24rGBtoS0lk95pQzOTIckoZeynuHGhiFu/xJ1/Y/oQVPRA4HDOudyb48ecKe04H1ZmZXVtfSO7mdva3tndyxf2b5RIJIUmFVzItk8UcBZBUzPNoR1LIKHPoeWPL2Z+6xakYiK61pMYeiEZRixglGgj9fOFhhhAKBQGRSWY5Fk/X3Rsp1rzyg52bLfseZWaIZVqxXOr2LWdOYpoiUY//94dCJqEEGnKiVId14l1LyVSM8phmusmCmJCx2QIHUMjEoLqpfPTp/jYKAMcCGlepPFc/T6RklCpSeibZEj0SP32ZuJfXifRgddLWRQnGiK6WBQkHGuBZz3gAZNANZ8YQqhk5lZMR0QSqk1bOVPC10/x/+SmZLundvmqVKyfL+vIokN0hE6Qi6qoji5RAzURRXfoAT2hZ+veerRerNdFNGMtZw7QD1hvn7MFlFA=</latexit>

.090909.... = .09 + .0009 + .000009 + ....

<latexit sha1_base64="FAHmfrfjYlJ+Iz0jkJ1L/WJb/9Y="></latexit>

= 9

✓
1

102

◆
+ 9

✓
1

104

◆
+ 9

✓
1

106

◆
+ · · ·

<latexit sha1_base64="AXRT0BgJnwnnhtIPgtsJAy6SHSQ="></latexit>

= 9

✓
1

102
+

1

104
+

1

106
+ · · ·

◆

<latexit sha1_base64="dJ3w3s8uQ8jv8kLsThe/TWoXNKA="></latexit>

=

✓
9

102

◆✓
1 +

1

102
+

1

104
+ · · ·

◆

<latexit sha1_base64="qcTWelabtDFO8FbfHw85z4LgXXc="></latexit>



.090909.... = .09 + .0009 + .000009 + ....

<latexit sha1_base64="FAHmfrfjYlJ+Iz0jkJ1L/WJb/9Y="></latexit>

Até agora, temos:

<latexit sha1_base64="dHz8lBqAgjtfPgQf0JfKFo5pXqA="></latexit>



.090909.... = .09 + .0009 + .000009 + ....

<latexit sha1_base64="FAHmfrfjYlJ+Iz0jkJ1L/WJb/9Y="></latexit>

=

✓
9

102

◆✓
1 +

1

102
+

1

104
+ · · ·

◆

<latexit sha1_base64="qcTWelabtDFO8FbfHw85z4LgXXc="></latexit>

Até agora, temos:

<latexit sha1_base64="dHz8lBqAgjtfPgQf0JfKFo5pXqA="></latexit>



.090909.... = .09 + .0009 + .000009 + ....

<latexit sha1_base64="FAHmfrfjYlJ+Iz0jkJ1L/WJb/9Y="></latexit>

=

✓
9

102

◆✓
1 +

1

102
+

1

104
+ · · ·

◆

<latexit sha1_base64="qcTWelabtDFO8FbfHw85z4LgXXc="></latexit>

Até agora, temos:

<latexit sha1_base64="dHz8lBqAgjtfPgQf0JfKFo5pXqA="></latexit>

Então, se pudermos escrever esta série geométrica

<latexit sha1_base64="XaWowo1HV9fz+LmWkVimTpQh8v4="></latexit>

de uma forma mais compacta, estaremos no negócio!

<latexit sha1_base64="34BMbJVKG7lvn1QZb5DDYMsuH1I="></latexit>



.090909.... = .09 + .0009 + .000009 + ....

<latexit sha1_base64="FAHmfrfjYlJ+Iz0jkJ1L/WJb/9Y="></latexit>

=

✓
9

102

◆✓
1 +

1

102
+

1

104
+ · · ·

◆

<latexit sha1_base64="qcTWelabtDFO8FbfHw85z4LgXXc="></latexit>

Até agora, temos:

<latexit sha1_base64="dHz8lBqAgjtfPgQf0JfKFo5pXqA="></latexit>

Então, se pudermos escrever esta série geométrica

<latexit sha1_base64="XaWowo1HV9fz+LmWkVimTpQh8v4="></latexit>

de uma forma mais compacta, estaremos no negócio!

<latexit sha1_base64="34BMbJVKG7lvn1QZb5DDYMsuH1I="></latexit>

Nós afirmamos que:

<latexit sha1_base64="qIaEcnPUjx3aOBW2FZJDKcx9hZo="></latexit>



.090909.... = .09 + .0009 + .000009 + ....

<latexit sha1_base64="FAHmfrfjYlJ+Iz0jkJ1L/WJb/9Y="></latexit>

=

✓
9

102

◆✓
1 +

1

102
+

1

104
+ · · ·

◆

<latexit sha1_base64="qcTWelabtDFO8FbfHw85z4LgXXc="></latexit>

Até agora, temos:

<latexit sha1_base64="dHz8lBqAgjtfPgQf0JfKFo5pXqA="></latexit>

Então, se pudermos escrever esta série geométrica

<latexit sha1_base64="XaWowo1HV9fz+LmWkVimTpQh8v4="></latexit>

de uma forma mais compacta, estaremos no negócio!

<latexit sha1_base64="34BMbJVKG7lvn1QZb5DDYMsuH1I="></latexit>

Nós afirmamos que:

<latexit sha1_base64="qIaEcnPUjx3aOBW2FZJDKcx9hZo="></latexit>

1 +
1

102
+

1

104
+ · · · = 1

1� 1
102

.

<latexit sha1_base64="8C3IiMD3fjf0DFU6Omth+Doh56c="></latexit>



Se isso for verdade, então

<latexit sha1_base64="3gzDR8C+MrWG0wiOFnrOQ91ZfBg="></latexit>



Se isso for verdade, então

<latexit sha1_base64="3gzDR8C+MrWG0wiOFnrOQ91ZfBg="></latexit>

.090909... =
9

100

✓
1

1� 1
100

◆

<latexit sha1_base64="6u3J4WGG3rbXT8bt6XE7UEm0j1s="></latexit>



Se isso for verdade, então

<latexit sha1_base64="3gzDR8C+MrWG0wiOFnrOQ91ZfBg="></latexit>

.090909... =
9

100

✓
1

1� 1
100

◆

<latexit sha1_base64="6u3J4WGG3rbXT8bt6XE7UEm0j1s="></latexit>

=
9

100� 1

<latexit sha1_base64="e2ehE2fotJYiQSJf379exa16epY=">AAACA3icdVDLSgMxFM3UVx1fVXe6CXYEN5bMtFW7EIpuXFawD2iHkkkzbWjmQZIRylBw46+4caGIW3/CnX9j+hBU9MCFwzn3cu89XsyZVAh9GJmFxaXlleyquba+sbmV295pyCgRhNZJxCPR8rCknIW0rpjitBULigOP06Y3vJz4zVsqJIvCGzWKqRvgfsh8RrDSUje3Z1nmOYQdX2CSVsapjdCxPYbQtKxuLo8Ktl1ExQrUpFxySkVNTpBT0YpdQFPkwRy1bu6904tIEtBQEY6lbNsoVm6KhWKE07HZSSSNMRniPm1rGuKASjed/jCGh1rpQT8SukIFp+r3iRQHUo4CT3cGWA3kb28i/uW1E+WfuSkL40TRkMwW+QmHKoKTQGCPCUoUH2mCiWD6VkgGWMehdGymDuHrU/g/aTgFu1QoXzv56sU8jizYBwfgCNjgFFTBFaiBOiDgDjyAJ/Bs3BuPxovxOmvNGPOZXfADxtsnvOuUZw==</latexit>



Se isso for verdade, então

<latexit sha1_base64="3gzDR8C+MrWG0wiOFnrOQ91ZfBg="></latexit>

.090909... =
9

100

✓
1

1� 1
100

◆

<latexit sha1_base64="6u3J4WGG3rbXT8bt6XE7UEm0j1s="></latexit>

=
9

100� 1

<latexit sha1_base64="e2ehE2fotJYiQSJf379exa16epY=">AAACA3icdVDLSgMxFM3UVx1fVXe6CXYEN5bMtFW7EIpuXFawD2iHkkkzbWjmQZIRylBw46+4caGIW3/CnX9j+hBU9MCFwzn3cu89XsyZVAh9GJmFxaXlleyquba+sbmV295pyCgRhNZJxCPR8rCknIW0rpjitBULigOP06Y3vJz4zVsqJIvCGzWKqRvgfsh8RrDSUje3Z1nmOYQdX2CSVsapjdCxPYbQtKxuLo8Ktl1ExQrUpFxySkVNTpBT0YpdQFPkwRy1bu6904tIEtBQEY6lbNsoVm6KhWKE07HZSSSNMRniPm1rGuKASjed/jCGh1rpQT8SukIFp+r3iRQHUo4CT3cGWA3kb28i/uW1E+WfuSkL40TRkMwW+QmHKoKTQGCPCUoUH2mCiWD6VkgGWMehdGymDuHrU/g/aTgFu1QoXzv56sU8jizYBwfgCNjgFFTBFaiBOiDgDjyAJ/Bs3BuPxovxOmvNGPOZXfADxtsnvOuUZw==</latexit>

=
9

99

<latexit sha1_base64="WBPu9q4Kl0QafxjCE1avMFGPMAY=">AAACAHicdVDLSsNAFJ34rPFVdeHCzWAruApJ7cMshKIblxXsA9pQJtNJO3QyCTMToYRs/BU3LhRx62e482+cPgQVPXDhcM693HuPHzMqlW1/GEvLK6tr67kNc3Nre2c3v7ffklEiMGniiEWi4yNJGOWkqahipBMLgkKfkbY/vpr67TsiJI34rZrExAvRkNOAYqS01M8fFovmBYS9QCCculnquhmEZrHYzxdsq1SulJwq1MR2neqZJm6l4taq0LHsGQpggUY//94bRDgJCVeYISm7jh0rL0VCUcxIZvYSSWKEx2hIuppyFBLppbMHMniilQEMIqGLKzhTv0+kKJRyEvq6M0RqJH97U/Evr5uo4NxLKY8TRTieLwoSBlUEp2nAARUEKzbRBGFB9a0Qj5DOQunMTB3C16fwf9IqWU7ZqtyUCvXLRRw5cASOwSlwQA3UwTVogCbAIAMP4Ak8G/fGo/FivM5bl4zFzAH4AePtE5ZOk90=</latexit>



Se isso for verdade, então

<latexit sha1_base64="3gzDR8C+MrWG0wiOFnrOQ91ZfBg="></latexit>

.090909... =
9

100

✓
1

1� 1
100

◆

<latexit sha1_base64="6u3J4WGG3rbXT8bt6XE7UEm0j1s="></latexit>

=
9

100� 1

<latexit sha1_base64="e2ehE2fotJYiQSJf379exa16epY=">AAACA3icdVDLSgMxFM3UVx1fVXe6CXYEN5bMtFW7EIpuXFawD2iHkkkzbWjmQZIRylBw46+4caGIW3/CnX9j+hBU9MCFwzn3cu89XsyZVAh9GJmFxaXlleyquba+sbmV295pyCgRhNZJxCPR8rCknIW0rpjitBULigOP06Y3vJz4zVsqJIvCGzWKqRvgfsh8RrDSUje3Z1nmOYQdX2CSVsapjdCxPYbQtKxuLo8Ktl1ExQrUpFxySkVNTpBT0YpdQFPkwRy1bu6904tIEtBQEY6lbNsoVm6KhWKE07HZSSSNMRniPm1rGuKASjed/jCGh1rpQT8SukIFp+r3iRQHUo4CT3cGWA3kb28i/uW1E+WfuSkL40TRkMwW+QmHKoKTQGCPCUoUH2mCiWD6VkgGWMehdGymDuHrU/g/aTgFu1QoXzv56sU8jizYBwfgCNjgFFTBFaiBOiDgDjyAJ/Bs3BuPxovxOmvNGPOZXfADxtsnvOuUZw==</latexit>

=
9

99

<latexit sha1_base64="WBPu9q4Kl0QafxjCE1avMFGPMAY=">AAACAHicdVDLSsNAFJ34rPFVdeHCzWAruApJ7cMshKIblxXsA9pQJtNJO3QyCTMToYRs/BU3LhRx62e482+cPgQVPXDhcM693HuPHzMqlW1/GEvLK6tr67kNc3Nre2c3v7ffklEiMGniiEWi4yNJGOWkqahipBMLgkKfkbY/vpr67TsiJI34rZrExAvRkNOAYqS01M8fFovmBYS9QCCculnquhmEZrHYzxdsq1SulJwq1MR2neqZJm6l4taq0LHsGQpggUY//94bRDgJCVeYISm7jh0rL0VCUcxIZvYSSWKEx2hIuppyFBLppbMHMniilQEMIqGLKzhTv0+kKJRyEvq6M0RqJH97U/Evr5uo4NxLKY8TRTieLwoSBlUEp2nAARUEKzbRBGFB9a0Qj5DOQunMTB3C16fwf9IqWU7ZqtyUCvXLRRw5cASOwSlwQA3UwTVogCbAIAMP4Ak8G/fGo/FivM5bl4zFzAH4AePtE5ZOk90=</latexit>

=
1

11
. (Feito)

<latexit sha1_base64="bPdCMuoFpCvbAtI/nsIr8Gkt4jw="></latexit>



Se isso for verdade, então

<latexit sha1_base64="3gzDR8C+MrWG0wiOFnrOQ91ZfBg="></latexit>

.090909... =
9

100

✓
1

1� 1
100

◆

<latexit sha1_base64="6u3J4WGG3rbXT8bt6XE7UEm0j1s="></latexit>

=
9

100� 1

<latexit sha1_base64="e2ehE2fotJYiQSJf379exa16epY=">AAACA3icdVDLSgMxFM3UVx1fVXe6CXYEN5bMtFW7EIpuXFawD2iHkkkzbWjmQZIRylBw46+4caGIW3/CnX9j+hBU9MCFwzn3cu89XsyZVAh9GJmFxaXlleyquba+sbmV295pyCgRhNZJxCPR8rCknIW0rpjitBULigOP06Y3vJz4zVsqJIvCGzWKqRvgfsh8RrDSUje3Z1nmOYQdX2CSVsapjdCxPYbQtKxuLo8Ktl1ExQrUpFxySkVNTpBT0YpdQFPkwRy1bu6904tIEtBQEY6lbNsoVm6KhWKE07HZSSSNMRniPm1rGuKASjed/jCGh1rpQT8SukIFp+r3iRQHUo4CT3cGWA3kb28i/uW1E+WfuSkL40TRkMwW+QmHKoKTQGCPCUoUH2mCiWD6VkgGWMehdGymDuHrU/g/aTgFu1QoXzv56sU8jizYBwfgCNjgFFTBFaiBOiDgDjyAJ/Bs3BuPxovxOmvNGPOZXfADxtsnvOuUZw==</latexit>

=
9

99

<latexit sha1_base64="WBPu9q4Kl0QafxjCE1avMFGPMAY=">AAACAHicdVDLSsNAFJ34rPFVdeHCzWAruApJ7cMshKIblxXsA9pQJtNJO3QyCTMToYRs/BU3LhRx62e482+cPgQVPXDhcM693HuPHzMqlW1/GEvLK6tr67kNc3Nre2c3v7ffklEiMGniiEWi4yNJGOWkqahipBMLgkKfkbY/vpr67TsiJI34rZrExAvRkNOAYqS01M8fFovmBYS9QCCculnquhmEZrHYzxdsq1SulJwq1MR2neqZJm6l4taq0LHsGQpggUY//94bRDgJCVeYISm7jh0rL0VCUcxIZvYSSWKEx2hIuppyFBLppbMHMniilQEMIqGLKzhTv0+kKJRyEvq6M0RqJH97U/Evr5uo4NxLKY8TRTieLwoSBlUEp2nAARUEKzbRBGFB9a0Qj5DOQunMTB3C16fwf9IqWU7ZqtyUCvXLRRw5cASOwSlwQA3UwTVogCbAIAMP4Ak8G/fGo/FivM5bl4zFzAH4AePtE5ZOk90=</latexit>

=
1

11
. (Feito)

<latexit sha1_base64="bPdCMuoFpCvbAtI/nsIr8Gkt4jw="></latexit>

Então, porque e verdade que

<latexit sha1_base64="6IEv+scjI7unlfDSZmudy22IcwA="></latexit>



Se isso for verdade, então

<latexit sha1_base64="3gzDR8C+MrWG0wiOFnrOQ91ZfBg="></latexit>

.090909... =
9

100

✓
1

1� 1
100

◆

<latexit sha1_base64="6u3J4WGG3rbXT8bt6XE7UEm0j1s="></latexit>

=
9

100� 1

<latexit sha1_base64="e2ehE2fotJYiQSJf379exa16epY=">AAACA3icdVDLSgMxFM3UVx1fVXe6CXYEN5bMtFW7EIpuXFawD2iHkkkzbWjmQZIRylBw46+4caGIW3/CnX9j+hBU9MCFwzn3cu89XsyZVAh9GJmFxaXlleyquba+sbmV295pyCgRhNZJxCPR8rCknIW0rpjitBULigOP06Y3vJz4zVsqJIvCGzWKqRvgfsh8RrDSUje3Z1nmOYQdX2CSVsapjdCxPYbQtKxuLo8Ktl1ExQrUpFxySkVNTpBT0YpdQFPkwRy1bu6904tIEtBQEY6lbNsoVm6KhWKE07HZSSSNMRniPm1rGuKASjed/jCGh1rpQT8SukIFp+r3iRQHUo4CT3cGWA3kb28i/uW1E+WfuSkL40TRkMwW+QmHKoKTQGCPCUoUH2mCiWD6VkgGWMehdGymDuHrU/g/aTgFu1QoXzv56sU8jizYBwfgCNjgFFTBFaiBOiDgDjyAJ/Bs3BuPxovxOmvNGPOZXfADxtsnvOuUZw==</latexit>

=
9

99

<latexit sha1_base64="WBPu9q4Kl0QafxjCE1avMFGPMAY=">AAACAHicdVDLSsNAFJ34rPFVdeHCzWAruApJ7cMshKIblxXsA9pQJtNJO3QyCTMToYRs/BU3LhRx62e482+cPgQVPXDhcM693HuPHzMqlW1/GEvLK6tr67kNc3Nre2c3v7ffklEiMGniiEWi4yNJGOWkqahipBMLgkKfkbY/vpr67TsiJI34rZrExAvRkNOAYqS01M8fFovmBYS9QCCculnquhmEZrHYzxdsq1SulJwq1MR2neqZJm6l4taq0LHsGQpggUY//94bRDgJCVeYISm7jh0rL0VCUcxIZvYSSWKEx2hIuppyFBLppbMHMniilQEMIqGLKzhTv0+kKJRyEvq6M0RqJH97U/Evr5uo4NxLKY8TRTieLwoSBlUEp2nAARUEKzbRBGFB9a0Qj5DOQunMTB3C16fwf9IqWU7ZqtyUCvXLRRw5cASOwSlwQA3UwTVogCbAIAMP4Ak8G/fGo/FivM5bl4zFzAH4AePtE5ZOk90=</latexit>

=
1

11
. (Feito)

<latexit sha1_base64="bPdCMuoFpCvbAtI/nsIr8Gkt4jw="></latexit>

Então, porque e verdade que

<latexit sha1_base64="6IEv+scjI7unlfDSZmudy22IcwA="></latexit>

1 +
1

102
+

1

104
+ · · · = 1

1� 1
102

???

<latexit sha1_base64="04D0+S2+lQ4iXy3G7Rqamkz76kQ="></latexit>



As vezes é mais fácil resolver uma problema áında mais geral:

<latexit sha1_base64="5mcdhBJgNPxOmN4UK3j92nVu7Zs="></latexit>



As vezes é mais fácil resolver uma problema áında mais geral:

<latexit sha1_base64="5mcdhBJgNPxOmN4UK3j92nVu7Zs="></latexit>

Teorema (Série geométrica, I)

<latexit sha1_base64="y9bXTv522Muuz6lUaP/ryIL940w="></latexit>



As vezes é mais fácil resolver uma problema áında mais geral:

<latexit sha1_base64="5mcdhBJgNPxOmN4UK3j92nVu7Zs="></latexit>

1 + r + r2 + r3 + · · · = 1

1� r
,

<latexit sha1_base64="qcKmx4eGaJlROR+mf8CQeP4A/6I="></latexit>

Teorema (Série geométrica, I)

<latexit sha1_base64="y9bXTv522Muuz6lUaP/ryIL940w="></latexit>



As vezes é mais fácil resolver uma problema áında mais geral:

<latexit sha1_base64="5mcdhBJgNPxOmN4UK3j92nVu7Zs="></latexit>

1 + r + r2 + r3 + · · · = 1

1� r
,

<latexit sha1_base64="qcKmx4eGaJlROR+mf8CQeP4A/6I="></latexit>

onde 0  r < 1.

<latexit sha1_base64="/JpD8S77m/POsc/Uu1jjuqVzGaQ=">AAAB/HicdVDLSgNBEJyNrxhfqzl6GUwET8tuYl7gIejFYwSTCEkIs5NOMmR2dp2ZFUKIv+LFgyJe/RBv/o2Th6CiBQ1FVTfdXX7EmdKu+2ElVlbX1jeSm6mt7Z3dPXv/oKHCWFKo05CH8sYnCjgTUNdMc7iJJJDA59D0Rxczv3kHUrFQXOtxBJ2ADATrM0q0kbp2OhQ9wFm3zeEWS3yGvazTtTOu4xXK+ZyLZyRXLBQNqZQqea+IPcedI4OWqHXt93YvpHEAQlNOlGp5bqQ7EyI1oxymqXasICJ0RAbQMlSQAFRnMj9+io+N0sP9UJoSGs/V7xMTEig1DnzTGRA9VL+9mfiX14p1v9yZMBHFGgRdLOrHHOsQz5LAPSaBaj42hFDJzK2YDokkVJu8UiaEr0/x/6SRc7xTp3CVy1TPl3Ek0SE6QifIQyVURZeohuqIojF6QE/o2bq3Hq0X63XRmrCWM2n0A9bbJ+83kwc=</latexit>

Teorema (Série geométrica, I)

<latexit sha1_base64="y9bXTv522Muuz6lUaP/ryIL940w="></latexit>



As vezes é mais fácil resolver uma problema áında mais geral:

<latexit sha1_base64="5mcdhBJgNPxOmN4UK3j92nVu7Zs="></latexit>

1 + r + r2 + r3 + · · · = 1

1� r
,

<latexit sha1_base64="qcKmx4eGaJlROR+mf8CQeP4A/6I="></latexit>

onde 0  r < 1.

<latexit sha1_base64="/JpD8S77m/POsc/Uu1jjuqVzGaQ=">AAAB/HicdVDLSgNBEJyNrxhfqzl6GUwET8tuYl7gIejFYwSTCEkIs5NOMmR2dp2ZFUKIv+LFgyJe/RBv/o2Th6CiBQ1FVTfdXX7EmdKu+2ElVlbX1jeSm6mt7Z3dPXv/oKHCWFKo05CH8sYnCjgTUNdMc7iJJJDA59D0Rxczv3kHUrFQXOtxBJ2ADATrM0q0kbp2OhQ9wFm3zeEWS3yGvazTtTOu4xXK+ZyLZyRXLBQNqZQqea+IPcedI4OWqHXt93YvpHEAQlNOlGp5bqQ7EyI1oxymqXasICJ0RAbQMlSQAFRnMj9+io+N0sP9UJoSGs/V7xMTEig1DnzTGRA9VL+9mfiX14p1v9yZMBHFGgRdLOrHHOsQz5LAPSaBaj42hFDJzK2YDokkVJu8UiaEr0/x/6SRc7xTp3CVy1TPl3Ek0SE6QifIQyVURZeohuqIojF6QE/o2bq3Hq0X63XRmrCWM2n0A9bbJ+83kwc=</latexit>

Teorema (Série geométrica, I)

<latexit sha1_base64="y9bXTv522Muuz6lUaP/ryIL940w="></latexit>

Teorema (Série geométrica, II)

<latexit sha1_base64="U9q51Phm0R7ppadRDxJDH5dAAzs="></latexit>



As vezes é mais fácil resolver uma problema áında mais geral:

<latexit sha1_base64="5mcdhBJgNPxOmN4UK3j92nVu7Zs="></latexit>

1 + r + r2 + r3 + · · · = 1

1� r
,

<latexit sha1_base64="qcKmx4eGaJlROR+mf8CQeP4A/6I="></latexit>

onde 0  r < 1.

<latexit sha1_base64="/JpD8S77m/POsc/Uu1jjuqVzGaQ=">AAAB/HicdVDLSgNBEJyNrxhfqzl6GUwET8tuYl7gIejFYwSTCEkIs5NOMmR2dp2ZFUKIv+LFgyJe/RBv/o2Th6CiBQ1FVTfdXX7EmdKu+2ElVlbX1jeSm6mt7Z3dPXv/oKHCWFKo05CH8sYnCjgTUNdMc7iJJJDA59D0Rxczv3kHUrFQXOtxBJ2ADATrM0q0kbp2OhQ9wFm3zeEWS3yGvazTtTOu4xXK+ZyLZyRXLBQNqZQqea+IPcedI4OWqHXt93YvpHEAQlNOlGp5bqQ7EyI1oxymqXasICJ0RAbQMlSQAFRnMj9+io+N0sP9UJoSGs/V7xMTEig1DnzTGRA9VL+9mfiX14p1v9yZMBHFGgRdLOrHHOsQz5LAPSaBaj42hFDJzK2YDokkVJu8UiaEr0/x/6SRc7xTp3CVy1TPl3Ek0SE6QifIQyVURZeohuqIojF6QE/o2bq3Hq0X63XRmrCWM2n0A9bbJ+83kwc=</latexit>

Teorema (Série geométrica, I)

<latexit sha1_base64="y9bXTv522Muuz6lUaP/ryIL940w="></latexit>

Teorema (Série geométrica, II)

<latexit sha1_base64="U9q51Phm0R7ppadRDxJDH5dAAzs="></latexit>

a+ ar + ar2 + ar3 + · · · = a

1� r
,

<latexit sha1_base64="cp5++4+a8+9MeTL7WMvLcao9Ccs="></latexit>



As vezes é mais fácil resolver uma problema áında mais geral:

<latexit sha1_base64="5mcdhBJgNPxOmN4UK3j92nVu7Zs="></latexit>

1 + r + r2 + r3 + · · · = 1

1� r
,

<latexit sha1_base64="qcKmx4eGaJlROR+mf8CQeP4A/6I="></latexit>

onde 0  r < 1.

<latexit sha1_base64="/JpD8S77m/POsc/Uu1jjuqVzGaQ=">AAAB/HicdVDLSgNBEJyNrxhfqzl6GUwET8tuYl7gIejFYwSTCEkIs5NOMmR2dp2ZFUKIv+LFgyJe/RBv/o2Th6CiBQ1FVTfdXX7EmdKu+2ElVlbX1jeSm6mt7Z3dPXv/oKHCWFKo05CH8sYnCjgTUNdMc7iJJJDA59D0Rxczv3kHUrFQXOtxBJ2ADATrM0q0kbp2OhQ9wFm3zeEWS3yGvazTtTOu4xXK+ZyLZyRXLBQNqZQqea+IPcedI4OWqHXt93YvpHEAQlNOlGp5bqQ7EyI1oxymqXasICJ0RAbQMlSQAFRnMj9+io+N0sP9UJoSGs/V7xMTEig1DnzTGRA9VL+9mfiX14p1v9yZMBHFGgRdLOrHHOsQz5LAPSaBaj42hFDJzK2YDokkVJu8UiaEr0/x/6SRc7xTp3CVy1TPl3Ek0SE6QifIQyVURZeohuqIojF6QE/o2bq3Hq0X63XRmrCWM2n0A9bbJ+83kwc=</latexit>

Teorema (Série geométrica, I)

<latexit sha1_base64="y9bXTv522Muuz6lUaP/ryIL940w="></latexit>

Teorema (Série geométrica, II)

<latexit sha1_base64="U9q51Phm0R7ppadRDxJDH5dAAzs="></latexit>

a+ ar + ar2 + ar3 + · · · = a

1� r
,

<latexit sha1_base64="cp5++4+a8+9MeTL7WMvLcao9Ccs="></latexit>

onde 0  r < 1, e a 2 R.

<latexit sha1_base64="ykq0Hk1/bAxGfloHJC+2vXH3Yxs="></latexit>



Vamos tentar provar isso!

<latexit sha1_base64="0GudWJ5juZkQvn7tFIhn082n2ew=">AAACAnicdVDLSgMxFM3UV62vUVfiJloEV8PM1L52RTcuK9gHtEPJpJk2NDMZkkyhlOLGX3HjQhG3foU7/8ZMW0FFL4Qczrn3Juf4MaNS2faHkVlZXVvfyG7mtrZ3dvfM/YOm5InApIE546LtI0kYjUhDUcVIOxYEhT4jLX90leqtMRGS8uhWTWLihWgQ0YBipDTVM4+aKOQSKhIpJGAs+FhfVEp+0jPztuUUKwXXhilwS8WSBtVyteCUoGPZ88qDZdV75nu3z3ES6lWYISk7jh0rb4qEopiRWa6bSBIjPEID0tEwQiGR3nRuYQbPNNOHARf6RArO2e8TUxRKOQl93RkiNZS/tZT8S+skKqh4UxrFifaIFw8FCYOKwzQP2KeCYMUmGiAsqP4rxEMkEFY6tZwO4csp/B80Xcu5sIo3br52uYwjC47BKTgHDiiDGrgGddAAGNyBB/AEno1749F4MV4XrRljOXMIfpTx9glRxpdn</latexit>



Vamos tentar provar isso!

<latexit sha1_base64="0GudWJ5juZkQvn7tFIhn082n2ew=">AAACAnicdVDLSgMxFM3UV62vUVfiJloEV8PM1L52RTcuK9gHtEPJpJk2NDMZkkyhlOLGX3HjQhG3foU7/8ZMW0FFL4Qczrn3Juf4MaNS2faHkVlZXVvfyG7mtrZ3dvfM/YOm5InApIE546LtI0kYjUhDUcVIOxYEhT4jLX90leqtMRGS8uhWTWLihWgQ0YBipDTVM4+aKOQSKhIpJGAs+FhfVEp+0jPztuUUKwXXhilwS8WSBtVyteCUoGPZ88qDZdV75nu3z3ES6lWYISk7jh0rb4qEopiRWa6bSBIjPEID0tEwQiGR3nRuYQbPNNOHARf6RArO2e8TUxRKOQl93RkiNZS/tZT8S+skKqh4UxrFifaIFw8FCYOKwzQP2KeCYMUmGiAsqP4rxEMkEFY6tZwO4csp/B80Xcu5sIo3br52uYwjC47BKTgHDiiDGrgGddAAGNyBB/AEno1749F4MV4XrRljOXMIfpTx9glRxpdn</latexit>

Podemos começar com a soma FINITA:

<latexit sha1_base64="W2K/V7ULMiTJkKCT8dmUn/p/byU="></latexit>



Vamos tentar provar isso!

<latexit sha1_base64="0GudWJ5juZkQvn7tFIhn082n2ew=">AAACAnicdVDLSgMxFM3UV62vUVfiJloEV8PM1L52RTcuK9gHtEPJpJk2NDMZkkyhlOLGX3HjQhG3foU7/8ZMW0FFL4Qczrn3Juf4MaNS2faHkVlZXVvfyG7mtrZ3dvfM/YOm5InApIE546LtI0kYjUhDUcVIOxYEhT4jLX90leqtMRGS8uhWTWLihWgQ0YBipDTVM4+aKOQSKhIpJGAs+FhfVEp+0jPztuUUKwXXhilwS8WSBtVyteCUoGPZ88qDZdV75nu3z3ES6lWYISk7jh0rb4qEopiRWa6bSBIjPEID0tEwQiGR3nRuYQbPNNOHARf6RArO2e8TUxRKOQl93RkiNZS/tZT8S+skKqh4UxrFifaIFw8FCYOKwzQP2KeCYMUmGiAsqP4rxEMkEFY6tZwO4csp/B80Xcu5sIo3br52uYwjC47BKTgHDiiDGrgGddAAGNyBB/AEno1749F4MV4XrRljOXMIfpTx9glRxpdn</latexit>

Podemos começar com a soma FINITA:

<latexit sha1_base64="W2K/V7ULMiTJkKCT8dmUn/p/byU="></latexit>

1 + x+ x2 + · · ·+ xN =?

<latexit sha1_base64="5S7XNnIQ31l8HsSYGkW+orcEb4c="></latexit>



Vamos tentar provar isso!

<latexit sha1_base64="0GudWJ5juZkQvn7tFIhn082n2ew=">AAACAnicdVDLSgMxFM3UV62vUVfiJloEV8PM1L52RTcuK9gHtEPJpJk2NDMZkkyhlOLGX3HjQhG3foU7/8ZMW0FFL4Qczrn3Juf4MaNS2faHkVlZXVvfyG7mtrZ3dvfM/YOm5InApIE546LtI0kYjUhDUcVIOxYEhT4jLX90leqtMRGS8uhWTWLihWgQ0YBipDTVM4+aKOQSKhIpJGAs+FhfVEp+0jPztuUUKwXXhilwS8WSBtVyteCUoGPZ88qDZdV75nu3z3ES6lWYISk7jh0rb4qEopiRWa6bSBIjPEID0tEwQiGR3nRuYQbPNNOHARf6RArO2e8TUxRKOQl93RkiNZS/tZT8S+skKqh4UxrFifaIFw8FCYOKwzQP2KeCYMUmGiAsqP4rxEMkEFY6tZwO4csp/B80Xcu5sIo3br52uYwjC47BKTgHDiiDGrgGddAAGNyBB/AEno1749F4MV4XrRljOXMIfpTx9glRxpdn</latexit>

Podemos começar com a soma FINITA:

<latexit sha1_base64="W2K/V7ULMiTJkKCT8dmUn/p/byU="></latexit>

1 + x+ x2 + · · ·+ xN =?

<latexit sha1_base64="5S7XNnIQ31l8HsSYGkW+orcEb4c="></latexit>

Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>



Vamos tentar provar isso!

<latexit sha1_base64="0GudWJ5juZkQvn7tFIhn082n2ew=">AAACAnicdVDLSgMxFM3UV62vUVfiJloEV8PM1L52RTcuK9gHtEPJpJk2NDMZkkyhlOLGX3HjQhG3foU7/8ZMW0FFL4Qczrn3Juf4MaNS2faHkVlZXVvfyG7mtrZ3dvfM/YOm5InApIE546LtI0kYjUhDUcVIOxYEhT4jLX90leqtMRGS8uhWTWLihWgQ0YBipDTVM4+aKOQSKhIpJGAs+FhfVEp+0jPztuUUKwXXhilwS8WSBtVyteCUoGPZ88qDZdV75nu3z3ES6lWYISk7jh0rb4qEopiRWa6bSBIjPEID0tEwQiGR3nRuYQbPNNOHARf6RArO2e8TUxRKOQl93RkiNZS/tZT8S+skKqh4UxrFifaIFw8FCYOKwzQP2KeCYMUmGiAsqP4rxEMkEFY6tZwO4csp/B80Xcu5sIo3br52uYwjC47BKTgHDiiDGrgGddAAGNyBB/AEno1749F4MV4XrRljOXMIfpTx9glRxpdn</latexit>

Podemos começar com a soma FINITA:

<latexit sha1_base64="W2K/V7ULMiTJkKCT8dmUn/p/byU="></latexit>

1 + x+ x2 + · · ·+ xN =?

<latexit sha1_base64="5S7XNnIQ31l8HsSYGkW+orcEb4c="></latexit>

Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

para todos os x 2 R.

<latexit sha1_base64="CrRUodiK9z2mcZNf+Q8ueq8ZMAY=">AAACCHicdVC7TsMwFHXKq5RXgZEBixaJKUpS+toqWBgLog+prSrHcVqrjhPZDqKqOrLwKywMIMTKJ7DxNzhtkQDBkS0dnXOv7r3HjRiVyrI+jNTS8srqWno9s7G5tb2T3d1ryjAWmDRwyELRdpEkjHLSUFQx0o4EQYHLSMsdnSd+64YISUN+rcYR6QVowKlPMVJa6mcPIyQQVKEXSqhf/rZLOewGSA1dF17lzX42Z5l2sVJwLJgQp1QsaVItVwt2CdqmNUMOLFDvZ9+7XojjgHCFGZKyY1uR6k2QUBQzMs10Y0kihEdoQDqachQQ2ZvMDpnCY6140A+F/lzBmfq9Y4ICKceBqyuTFeVvLxH/8jqx8iu9CeVRrAjH80F+zPThMEkFelQQrNhYE4QF1btCPNTJYKWzy+gQvi6F/5OmY9qnZvHSydXOFnGkwQE4AifABmVQAxegDhoAgzvwAJ7As3FvPBovxuu8NGUsevbBDxhvnxjumMI=</latexit>



Vamos tentar provar isso!

<latexit sha1_base64="0GudWJ5juZkQvn7tFIhn082n2ew=">AAACAnicdVDLSgMxFM3UV62vUVfiJloEV8PM1L52RTcuK9gHtEPJpJk2NDMZkkyhlOLGX3HjQhG3foU7/8ZMW0FFL4Qczrn3Juf4MaNS2faHkVlZXVvfyG7mtrZ3dvfM/YOm5InApIE546LtI0kYjUhDUcVIOxYEhT4jLX90leqtMRGS8uhWTWLihWgQ0YBipDTVM4+aKOQSKhIpJGAs+FhfVEp+0jPztuUUKwXXhilwS8WSBtVyteCUoGPZ88qDZdV75nu3z3ES6lWYISk7jh0rb4qEopiRWa6bSBIjPEID0tEwQiGR3nRuYQbPNNOHARf6RArO2e8TUxRKOQl93RkiNZS/tZT8S+skKqh4UxrFifaIFw8FCYOKwzQP2KeCYMUmGiAsqP4rxEMkEFY6tZwO4csp/B80Xcu5sIo3br52uYwjC47BKTgHDiiDGrgGddAAGNyBB/AEno1749F4MV4XrRljOXMIfpTx9glRxpdn</latexit>

Podemos começar com a soma FINITA:

<latexit sha1_base64="W2K/V7ULMiTJkKCT8dmUn/p/byU="></latexit>

1 + x+ x2 + · · ·+ xN =?

<latexit sha1_base64="5S7XNnIQ31l8HsSYGkW+orcEb4c="></latexit>

Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

para todos os x 2 R.

<latexit sha1_base64="CrRUodiK9z2mcZNf+Q8ueq8ZMAY=">AAACCHicdVC7TsMwFHXKq5RXgZEBixaJKUpS+toqWBgLog+prSrHcVqrjhPZDqKqOrLwKywMIMTKJ7DxNzhtkQDBkS0dnXOv7r3HjRiVyrI+jNTS8srqWno9s7G5tb2T3d1ryjAWmDRwyELRdpEkjHLSUFQx0o4EQYHLSMsdnSd+64YISUN+rcYR6QVowKlPMVJa6mcPIyQQVKEXSqhf/rZLOewGSA1dF17lzX42Z5l2sVJwLJgQp1QsaVItVwt2CdqmNUMOLFDvZ9+7XojjgHCFGZKyY1uR6k2QUBQzMs10Y0kihEdoQDqachQQ2ZvMDpnCY6140A+F/lzBmfq9Y4ICKceBqyuTFeVvLxH/8jqx8iu9CeVRrAjH80F+zPThMEkFelQQrNhYE4QF1btCPNTJYKWzy+gQvi6F/5OmY9qnZvHSydXOFnGkwQE4AifABmVQAxegDhoAgzvwAJ7As3FvPBovxuu8NGUsevbBDxhvnxjumMI=</latexit>



Vamos tentar provar isso!

<latexit sha1_base64="0GudWJ5juZkQvn7tFIhn082n2ew=">AAACAnicdVDLSgMxFM3UV62vUVfiJloEV8PM1L52RTcuK9gHtEPJpJk2NDMZkkyhlOLGX3HjQhG3foU7/8ZMW0FFL4Qczrn3Juf4MaNS2faHkVlZXVvfyG7mtrZ3dvfM/YOm5InApIE546LtI0kYjUhDUcVIOxYEhT4jLX90leqtMRGS8uhWTWLihWgQ0YBipDTVM4+aKOQSKhIpJGAs+FhfVEp+0jPztuUUKwXXhilwS8WSBtVyteCUoGPZ88qDZdV75nu3z3ES6lWYISk7jh0rb4qEopiRWa6bSBIjPEID0tEwQiGR3nRuYQbPNNOHARf6RArO2e8TUxRKOQl93RkiNZS/tZT8S+skKqh4UxrFifaIFw8FCYOKwzQP2KeCYMUmGiAsqP4rxEMkEFY6tZwO4csp/B80Xcu5sIo3br52uYwjC47BKTgHDiiDGrgGddAAGNyBB/AEno1749F4MV4XrRljOXMIfpTx9glRxpdn</latexit>

Podemos começar com a soma FINITA:

<latexit sha1_base64="W2K/V7ULMiTJkKCT8dmUn/p/byU="></latexit>

1 + x+ x2 + · · ·+ xN =?

<latexit sha1_base64="5S7XNnIQ31l8HsSYGkW+orcEb4c="></latexit>

Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>



Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

para todos os x 2 R, exceto x = 1.

<latexit sha1_base64="TiQnb1S+rnfjQarm6LCQVkXh5Yc="></latexit>



Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

Prova.

<latexit sha1_base64="5GZ9VcZkPxLqDZc6atZCJt5r0E4=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ6a2nborunFZwT6gHUomTdvQTDIkmUIZ+hFuXCji1u9x59+YaSuo6IELh3Pu5d57wpgzbRD6cNbWNza3tnM7+d29/YPDwtFxS8tEEdokkkvVCbGmnAnaNMxw2okVxVHIaTuc3GR+e0qVZlLcm1lMgwiPBBsygo2V2g0lp9iF/UIRucj3r6oliNxLr4L8jCC/XK3VoOeiBYpghUa/8N4bSJJEVBjCsdZdD8UmSLEyjHA6z/cSTWNMJnhEu5YKHFEdpItz5/DcKgM4lMqWMHChfp9IcaT1LAptZ4TNWP/2MvEvr5uYYS1ImYgTQwVZLhomHBoJs9/hgClKDJ9Zgoli9lZIxlhhYmxCeRvC16fwf9IquV7ZrdyVivXrVRw5cArOwAXwgA/q4BY0QBMQMAEP4Ak8O7Hz6Lw4r8vWNWc1cwJ+wHn7BBkOj24=</latexit>

para todos os x 2 R, exceto x = 1.

<latexit sha1_base64="TiQnb1S+rnfjQarm6LCQVkXh5Yc="></latexit>



Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

Prova.

<latexit sha1_base64="5GZ9VcZkPxLqDZc6atZCJt5r0E4=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ6a2nborunFZwT6gHUomTdvQTDIkmUIZ+hFuXCji1u9x59+YaSuo6IELh3Pu5d57wpgzbRD6cNbWNza3tnM7+d29/YPDwtFxS8tEEdokkkvVCbGmnAnaNMxw2okVxVHIaTuc3GR+e0qVZlLcm1lMgwiPBBsygo2V2g0lp9iF/UIRucj3r6oliNxLr4L8jCC/XK3VoOeiBYpghUa/8N4bSJJEVBjCsdZdD8UmSLEyjHA6z/cSTWNMJnhEu5YKHFEdpItz5/DcKgM4lMqWMHChfp9IcaT1LAptZ4TNWP/2MvEvr5uYYS1ImYgTQwVZLhomHBoJs9/hgClKDJ9Zgoli9lZIxlhhYmxCeRvC16fwf9IquV7ZrdyVivXrVRw5cArOwAXwgA/q4BY0QBMQMAEP4Ak8O7Hz6Lw4r8vWNWc1cwJ+wHn7BBkOj24=</latexit>

(1� x)(1 + x+ x2 + · · ·+ xN ) =

<latexit sha1_base64="zvyltq9XjaBLZ2RT2J2b1i8kedY="></latexit>

para todos os x 2 R, exceto x = 1.

<latexit sha1_base64="TiQnb1S+rnfjQarm6LCQVkXh5Yc="></latexit>



Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

Prova.

<latexit sha1_base64="5GZ9VcZkPxLqDZc6atZCJt5r0E4=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ6a2nborunFZwT6gHUomTdvQTDIkmUIZ+hFuXCji1u9x59+YaSuo6IELh3Pu5d57wpgzbRD6cNbWNza3tnM7+d29/YPDwtFxS8tEEdokkkvVCbGmnAnaNMxw2okVxVHIaTuc3GR+e0qVZlLcm1lMgwiPBBsygo2V2g0lp9iF/UIRucj3r6oliNxLr4L8jCC/XK3VoOeiBYpghUa/8N4bSJJEVBjCsdZdD8UmSLEyjHA6z/cSTWNMJnhEu5YKHFEdpItz5/DcKgM4lMqWMHChfp9IcaT1LAptZ4TNWP/2MvEvr5uYYS1ImYgTQwVZLhomHBoJs9/hgClKDJ9Zgoli9lZIxlhhYmxCeRvC16fwf9IquV7ZrdyVivXrVRw5cArOwAXwgA/q4BY0QBMQMAEP4Ak8O7Hz6Lw4r8vWNWc1cwJ+wHn7BBkOj24=</latexit>

(1� x)(1 + x+ x2 + · · ·+ xN ) =

<latexit sha1_base64="zvyltq9XjaBLZ2RT2J2b1i8kedY="></latexit>

= (1 + x+ x2 + · · ·+ xN )� (x+ x2 + x3 + · · ·+ xN + xN+1) =

<latexit sha1_base64="GpDHPBDljm07F1Ai6Ki6aQWnDXM="></latexit>

para todos os x 2 R, exceto x = 1.

<latexit sha1_base64="TiQnb1S+rnfjQarm6LCQVkXh5Yc="></latexit>



Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

Prova.

<latexit sha1_base64="5GZ9VcZkPxLqDZc6atZCJt5r0E4=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ6a2nborunFZwT6gHUomTdvQTDIkmUIZ+hFuXCji1u9x59+YaSuo6IELh3Pu5d57wpgzbRD6cNbWNza3tnM7+d29/YPDwtFxS8tEEdokkkvVCbGmnAnaNMxw2okVxVHIaTuc3GR+e0qVZlLcm1lMgwiPBBsygo2V2g0lp9iF/UIRucj3r6oliNxLr4L8jCC/XK3VoOeiBYpghUa/8N4bSJJEVBjCsdZdD8UmSLEyjHA6z/cSTWNMJnhEu5YKHFEdpItz5/DcKgM4lMqWMHChfp9IcaT1LAptZ4TNWP/2MvEvr5uYYS1ImYgTQwVZLhomHBoJs9/hgClKDJ9Zgoli9lZIxlhhYmxCeRvC16fwf9IquV7ZrdyVivXrVRw5cArOwAXwgA/q4BY0QBMQMAEP4Ak8O7Hz6Lw4r8vWNWc1cwJ+wHn7BBkOj24=</latexit>

(1� x)(1 + x+ x2 + · · ·+ xN ) =

<latexit sha1_base64="zvyltq9XjaBLZ2RT2J2b1i8kedY="></latexit>

= (1 + x+ x2 + · · ·+ xN )� (x+ x2 + x3 + · · ·+ xN + xN+1) =

<latexit sha1_base64="GpDHPBDljm07F1Ai6Ki6aQWnDXM="></latexit>

para todos os x 2 R, exceto x = 1.

<latexit sha1_base64="TiQnb1S+rnfjQarm6LCQVkXh5Yc="></latexit>



Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

Prova.

<latexit sha1_base64="5GZ9VcZkPxLqDZc6atZCJt5r0E4=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ6a2nborunFZwT6gHUomTdvQTDIkmUIZ+hFuXCji1u9x59+YaSuo6IELh3Pu5d57wpgzbRD6cNbWNza3tnM7+d29/YPDwtFxS8tEEdokkkvVCbGmnAnaNMxw2okVxVHIaTuc3GR+e0qVZlLcm1lMgwiPBBsygo2V2g0lp9iF/UIRucj3r6oliNxLr4L8jCC/XK3VoOeiBYpghUa/8N4bSJJEVBjCsdZdD8UmSLEyjHA6z/cSTWNMJnhEu5YKHFEdpItz5/DcKgM4lMqWMHChfp9IcaT1LAptZ4TNWP/2MvEvr5uYYS1ImYgTQwVZLhomHBoJs9/hgClKDJ9Zgoli9lZIxlhhYmxCeRvC16fwf9IquV7ZrdyVivXrVRw5cArOwAXwgA/q4BY0QBMQMAEP4Ak8O7Hz6Lw4r8vWNWc1cwJ+wHn7BBkOj24=</latexit>

(1� x)(1 + x+ x2 + · · ·+ xN ) =

<latexit sha1_base64="zvyltq9XjaBLZ2RT2J2b1i8kedY="></latexit>

= (1 + x+ x2 + · · ·+ xN )� (x+ x2 + x3 + · · ·+ xN + xN+1) =

<latexit sha1_base64="GpDHPBDljm07F1Ai6Ki6aQWnDXM="></latexit>

para todos os x 2 R, exceto x = 1.

<latexit sha1_base64="TiQnb1S+rnfjQarm6LCQVkXh5Yc="></latexit>



Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

Prova.

<latexit sha1_base64="5GZ9VcZkPxLqDZc6atZCJt5r0E4=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ6a2nborunFZwT6gHUomTdvQTDIkmUIZ+hFuXCji1u9x59+YaSuo6IELh3Pu5d57wpgzbRD6cNbWNza3tnM7+d29/YPDwtFxS8tEEdokkkvVCbGmnAnaNMxw2okVxVHIaTuc3GR+e0qVZlLcm1lMgwiPBBsygo2V2g0lp9iF/UIRucj3r6oliNxLr4L8jCC/XK3VoOeiBYpghUa/8N4bSJJEVBjCsdZdD8UmSLEyjHA6z/cSTWNMJnhEu5YKHFEdpItz5/DcKgM4lMqWMHChfp9IcaT1LAptZ4TNWP/2MvEvr5uYYS1ImYgTQwVZLhomHBoJs9/hgClKDJ9Zgoli9lZIxlhhYmxCeRvC16fwf9IquV7ZrdyVivXrVRw5cArOwAXwgA/q4BY0QBMQMAEP4Ak8O7Hz6Lw4r8vWNWc1cwJ+wHn7BBkOj24=</latexit>

(1� x)(1 + x+ x2 + · · ·+ xN ) =

<latexit sha1_base64="zvyltq9XjaBLZ2RT2J2b1i8kedY="></latexit>

= (1 + x+ x2 + · · ·+ xN )� (x+ x2 + x3 + · · ·+ xN + xN+1) =

<latexit sha1_base64="GpDHPBDljm07F1Ai6Ki6aQWnDXM="></latexit>

para todos os x 2 R, exceto x = 1.

<latexit sha1_base64="TiQnb1S+rnfjQarm6LCQVkXh5Yc="></latexit>



Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

Prova.

<latexit sha1_base64="5GZ9VcZkPxLqDZc6atZCJt5r0E4=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ6a2nborunFZwT6gHUomTdvQTDIkmUIZ+hFuXCji1u9x59+YaSuo6IELh3Pu5d57wpgzbRD6cNbWNza3tnM7+d29/YPDwtFxS8tEEdokkkvVCbGmnAnaNMxw2okVxVHIaTuc3GR+e0qVZlLcm1lMgwiPBBsygo2V2g0lp9iF/UIRucj3r6oliNxLr4L8jCC/XK3VoOeiBYpghUa/8N4bSJJEVBjCsdZdD8UmSLEyjHA6z/cSTWNMJnhEu5YKHFEdpItz5/DcKgM4lMqWMHChfp9IcaT1LAptZ4TNWP/2MvEvr5uYYS1ImYgTQwVZLhomHBoJs9/hgClKDJ9Zgoli9lZIxlhhYmxCeRvC16fwf9IquV7ZrdyVivXrVRw5cArOwAXwgA/q4BY0QBMQMAEP4Ak8O7Hz6Lw4r8vWNWc1cwJ+wHn7BBkOj24=</latexit>

(1� x)(1 + x+ x2 + · · ·+ xN ) =

<latexit sha1_base64="zvyltq9XjaBLZ2RT2J2b1i8kedY="></latexit>

= 1� xN+1.

<latexit sha1_base64="/H+hkVxsKW2z3r6QXyl0NmPjJlk=">AAAB+HicdVDLSgMxFM3UV62PVl26CbaCIA6Z2nbqQii6cSUV7APaWjJppg3NPEgyYh36JW5cKOLWT3Hn35g+BBU9cOFwzr3ce48TciYVQh9GYmFxaXkluZpaW9/YTGe2tusyiAShNRLwQDQdLClnPq0ppjhthoJiz+G04QzPJ37jlgrJAv9ajULa8XDfZy4jWGmpm0nnTqF1BO9u4stDa5wzu5ksMpFtn5TyEJnHVhHZE4LsQqlchpaJpsiCOardzHu7F5DIo74iHEvZslCoOjEWihFOx6l2JGmIyRD3aUtTH3tUduLp4WO4r5UedAOhy1dwqn6fiLEn5chzdKeH1UD+9ibiX14rUm65EzM/jBT1yWyRG3GoAjhJAfaYoETxkSaYCKZvhWSABSZKZ5XSIXx9Cv8n9bxpFcziVT5bOZvHkQS7YA8cAAvYoAIuQBXUAAEReABP4Nm4Nx6NF+N11pow5jM74AeMt0/7cZFi</latexit>

= (1 + x+ x2 + · · ·+ xN )� (x+ x2 + x3 + · · ·+ xN + xN+1) =

<latexit sha1_base64="GpDHPBDljm07F1Ai6Ki6aQWnDXM="></latexit>

para todos os x 2 R, exceto x = 1.

<latexit sha1_base64="TiQnb1S+rnfjQarm6LCQVkXh5Yc="></latexit>



Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

Prova.

<latexit sha1_base64="5GZ9VcZkPxLqDZc6atZCJt5r0E4=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ6a2nborunFZwT6gHUomTdvQTDIkmUIZ+hFuXCji1u9x59+YaSuo6IELh3Pu5d57wpgzbRD6cNbWNza3tnM7+d29/YPDwtFxS8tEEdokkkvVCbGmnAnaNMxw2okVxVHIaTuc3GR+e0qVZlLcm1lMgwiPBBsygo2V2g0lp9iF/UIRucj3r6oliNxLr4L8jCC/XK3VoOeiBYpghUa/8N4bSJJEVBjCsdZdD8UmSLEyjHA6z/cSTWNMJnhEu5YKHFEdpItz5/DcKgM4lMqWMHChfp9IcaT1LAptZ4TNWP/2MvEvr5uYYS1ImYgTQwVZLhomHBoJs9/hgClKDJ9Zgoli9lZIxlhhYmxCeRvC16fwf9IquV7ZrdyVivXrVRw5cArOwAXwgA/q4BY0QBMQMAEP4Ak8O7Hz6Lw4r8vWNWc1cwJ+wHn7BBkOj24=</latexit>

(1� x)(1 + x+ x2 + · · ·+ xN ) =

<latexit sha1_base64="zvyltq9XjaBLZ2RT2J2b1i8kedY="></latexit>

= 1� xN+1.

<latexit sha1_base64="/H+hkVxsKW2z3r6QXyl0NmPjJlk=">AAAB+HicdVDLSgMxFM3UV62PVl26CbaCIA6Z2nbqQii6cSUV7APaWjJppg3NPEgyYh36JW5cKOLWT3Hn35g+BBU9cOFwzr3ce48TciYVQh9GYmFxaXkluZpaW9/YTGe2tusyiAShNRLwQDQdLClnPq0ppjhthoJiz+G04QzPJ37jlgrJAv9ajULa8XDfZy4jWGmpm0nnTqF1BO9u4stDa5wzu5ksMpFtn5TyEJnHVhHZE4LsQqlchpaJpsiCOardzHu7F5DIo74iHEvZslCoOjEWihFOx6l2JGmIyRD3aUtTH3tUduLp4WO4r5UedAOhy1dwqn6fiLEn5chzdKeH1UD+9ibiX14rUm65EzM/jBT1yWyRG3GoAjhJAfaYoETxkSaYCKZvhWSABSZKZ5XSIXx9Cv8n9bxpFcziVT5bOZvHkQS7YA8cAAvYoAIuQBXUAAEReABP4Nm4Nx6NF+N11pow5jM74AeMt0/7cZFi</latexit>

= (1 + x+ x2 + · · ·+ xN )� (x+ x2 + x3 + · · ·+ xN + xN+1) =

<latexit sha1_base64="GpDHPBDljm07F1Ai6Ki6aQWnDXM="></latexit>

⇤

<latexit sha1_base64="+S2nsZ4EYyl6bLpc8+DBFrGvjLQ=">AAAB8HicdVDLTgIxFO3gC/GFunTTCCauJh0EBndENy4xkYeBCemUDjR0OmPbMSGEr3DjQmPc+jnu/Bs7gIkaPclNTs65N/fe48ecKY3Qh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748vUb99TqVgkbvQkpl6Ih4IFjGBtpNtiT90lWNJiP19ANnLd82oJIvvMqSA3JcgtV2s16NhojgJYotHPv/cGEUlCKjThWKmug2LtTbHUjHA6y/USRWNMxnhIu4YKHFLlTecHz+CJUQYwiKQpoeFc/T4xxaFSk9A3nSHWI/XbS8W/vG6ig5o3ZSJONBVksShIONQRTL+HAyYp0XxiCCaSmVshGWGJiTYZ5UwIX5/C/0mrZDtlu3JdKtQvlnFkwRE4BqfAAS6ogyvQAE1AQAgewBN4tqT1aL1Yr4vWjLWcOQQ/YL19ArmekGE=</latexit>

Podemos dividir os dois lados por 1� x, desde que x 6= 1.

<latexit sha1_base64="vxNuDr33aNCvSBMXk+F/gdfaEXs="></latexit>

para todos os x 2 R, exceto x = 1.

<latexit sha1_base64="TiQnb1S+rnfjQarm6LCQVkXh5Yc="></latexit>



Teorema.

<latexit sha1_base64="pzjSRWa+jaBQrc72OCU1rLmRcGw=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GmYmZrsFvXiMkA0mIfR0apImPdNDd48QQj7DiwdFvPo13vwbO4ugog8KHu9VUVUvSDhT2nE+rMzG5tb2TnY3t7d/cHiUPz5pK5FKCi0quJDdgCjgLIaWZppDN5FAooBDJ5jcLPzOPUjFRNzU0wT6ERnFLGSUaCP5TRASImLjHh7kC47tlqpFz8EL4pVLZUNqlVrRLWPXdpYooDUag/x7byhoGkGsKSdK+a6T6P6MSM0oh3mulypICJ2QEfiGxiQC1Z8tT57jC6MMcSikqVjjpfp9YkYipaZRYDojosfqt7cQ//L8VIfV/ozFSaohpqtFYcqxFnjxPx4yCVTzqSGESmZuxXRMJKHapJQzIXx9iv8nbc92r+zSnVeoX6/jyKIzdI4ukYsqqI5uUQO1EEUCPaAn9Gxp69F6sV5XrRlrPXOKfsB6+wSbQJDU</latexit>

1 + x+ x2 + · · ·+ xN =
1� xN+1

1� x
,

<latexit sha1_base64="DoLro/K4H2YZuTrgUMq+wyzD8mY="></latexit>

Prova.

<latexit sha1_base64="5GZ9VcZkPxLqDZc6atZCJt5r0E4=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ6a2nborunFZwT6gHUomTdvQTDIkmUIZ+hFuXCji1u9x59+YaSuo6IELh3Pu5d57wpgzbRD6cNbWNza3tnM7+d29/YPDwtFxS8tEEdokkkvVCbGmnAnaNMxw2okVxVHIaTuc3GR+e0qVZlLcm1lMgwiPBBsygo2V2g0lp9iF/UIRucj3r6oliNxLr4L8jCC/XK3VoOeiBYpghUa/8N4bSJJEVBjCsdZdD8UmSLEyjHA6z/cSTWNMJnhEu5YKHFEdpItz5/DcKgM4lMqWMHChfp9IcaT1LAptZ4TNWP/2MvEvr5uYYS1ImYgTQwVZLhomHBoJs9/hgClKDJ9Zgoli9lZIxlhhYmxCeRvC16fwf9IquV7ZrdyVivXrVRw5cArOwAXwgA/q4BY0QBMQMAEP4Ak8O7Hz6Lw4r8vWNWc1cwJ+wHn7BBkOj24=</latexit>

(1� x)(1 + x+ x2 + · · ·+ xN ) =

<latexit sha1_base64="zvyltq9XjaBLZ2RT2J2b1i8kedY="></latexit>

= 1� xN+1.

<latexit sha1_base64="/H+hkVxsKW2z3r6QXyl0NmPjJlk=">AAAB+HicdVDLSgMxFM3UV62PVl26CbaCIA6Z2nbqQii6cSUV7APaWjJppg3NPEgyYh36JW5cKOLWT3Hn35g+BBU9cOFwzr3ce48TciYVQh9GYmFxaXkluZpaW9/YTGe2tusyiAShNRLwQDQdLClnPq0ppjhthoJiz+G04QzPJ37jlgrJAv9ajULa8XDfZy4jWGmpm0nnTqF1BO9u4stDa5wzu5ksMpFtn5TyEJnHVhHZE4LsQqlchpaJpsiCOardzHu7F5DIo74iHEvZslCoOjEWihFOx6l2JGmIyRD3aUtTH3tUduLp4WO4r5UedAOhy1dwqn6fiLEn5chzdKeH1UD+9ibiX14rUm65EzM/jBT1yWyRG3GoAjhJAfaYoETxkSaYCKZvhWSABSZKZ5XSIXx9Cv8n9bxpFcziVT5bOZvHkQS7YA8cAAvYoAIuQBXUAAEReABP4Nm4Nx6NF+N11pow5jM74AeMt0/7cZFi</latexit>

= (1 + x+ x2 + · · ·+ xN )� (x+ x2 + x3 + · · ·+ xN + xN+1) =

<latexit sha1_base64="GpDHPBDljm07F1Ai6Ki6aQWnDXM="></latexit>

⇤

<latexit sha1_base64="+S2nsZ4EYyl6bLpc8+DBFrGvjLQ=">AAAB8HicdVDLTgIxFO3gC/GFunTTCCauJh0EBndENy4xkYeBCemUDjR0OmPbMSGEr3DjQmPc+jnu/Bs7gIkaPclNTs65N/fe48ecKY3Qh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748vUb99TqVgkbvQkpl6Ih4IFjGBtpNtiT90lWNJiP19ANnLd82oJIvvMqSA3JcgtV2s16NhojgJYotHPv/cGEUlCKjThWKmug2LtTbHUjHA6y/USRWNMxnhIu4YKHFLlTecHz+CJUQYwiKQpoeFc/T4xxaFSk9A3nSHWI/XbS8W/vG6ig5o3ZSJONBVksShIONQRTL+HAyYp0XxiCCaSmVshGWGJiTYZ5UwIX5/C/0mrZDtlu3JdKtQvlnFkwRE4BqfAAS6ogyvQAE1AQAgewBN4tqT1aL1Yr4vWjLWcOQQ/YL19ArmekGE=</latexit>

Podemos dividir os dois lados por 1� x, desde que x 6= 1.

<latexit sha1_base64="vxNuDr33aNCvSBMXk+F/gdfaEXs="></latexit>

para todos os x 2 R, exceto x = 1.

<latexit sha1_base64="TiQnb1S+rnfjQarm6LCQVkXh5Yc="></latexit>

Podemos agora usar isso para AVALIAR a série
geométrica infinita?

<latexit sha1_base64="kEOPP4xdpDohzrylw9mPyRNomao="></latexit>



Podemos agora usar isso para AVALIAR a série
geométrica infinita?

<latexit sha1_base64="kEOPP4xdpDohzrylw9mPyRNomao="></latexit>



Teorema (Série geométrica, I)

<latexit sha1_base64="y9bXTv522Muuz6lUaP/ryIL940w="></latexit>

Podemos agora usar isso para AVALIAR a série
geométrica infinita?

<latexit sha1_base64="kEOPP4xdpDohzrylw9mPyRNomao="></latexit>

Isso mesmo!

<latexit sha1_base64="E0moL2CveAm4v/RBVF79aoxP50g=">AAAB8nicdVDLSgMxFM3UV62vqks30SK4GjK17dRd0Y3uKtgHTIeSSTNtaGYyJBmhlH6GGxeKuPVr3Pk3ZtoKKnrgwuGce7n3niDhTGmEPqzcyura+kZ+s7C1vbO7V9w/aCuRSkJbRHAhuwFWlLOYtjTTnHYTSXEUcNoJxleZ37mnUjER3+lJQv0ID2MWMoK1kbwbpQSMqIrEcb9YQjZy3YtaGSL73KkiNyPIrdTqdejYaI4SWKLZL773BoKkEY014Vgpz0GJ9qdYakY4nRV6qaIJJmM8pJ6hMTZ7/On85Bk8NcoAhkKaijWcq98npjhSahIFpjPCeqR+e5n4l+elOqz7UxYnqaYxWSwKUw61gNn/cMAkJZpPDMFEMnMrJCMsMdEmpYIJ4etT+D9pl22nYldvy6XG5TKOPDgCJ+AMOMAFDXANmqAFCBDgATyBZ0tbj9aL9bpozVnLmUPwA9bbJz8kkUA=</latexit>



1 + r + r2 + r3 + · · · = 1

1� r
,

<latexit sha1_base64="qcKmx4eGaJlROR+mf8CQeP4A/6I="></latexit>

onde 0  r < 1.

<latexit sha1_base64="/JpD8S77m/POsc/Uu1jjuqVzGaQ=">AAAB/HicdVDLSgNBEJyNrxhfqzl6GUwET8tuYl7gIejFYwSTCEkIs5NOMmR2dp2ZFUKIv+LFgyJe/RBv/o2Th6CiBQ1FVTfdXX7EmdKu+2ElVlbX1jeSm6mt7Z3dPXv/oKHCWFKo05CH8sYnCjgTUNdMc7iJJJDA59D0Rxczv3kHUrFQXOtxBJ2ADATrM0q0kbp2OhQ9wFm3zeEWS3yGvazTtTOu4xXK+ZyLZyRXLBQNqZQqea+IPcedI4OWqHXt93YvpHEAQlNOlGp5bqQ7EyI1oxymqXasICJ0RAbQMlSQAFRnMj9+io+N0sP9UJoSGs/V7xMTEig1DnzTGRA9VL+9mfiX14p1v9yZMBHFGgRdLOrHHOsQz5LAPSaBaj42hFDJzK2YDokkVJu8UiaEr0/x/6SRc7xTp3CVy1TPl3Ek0SE6QifIQyVURZeohuqIojF6QE/o2bq3Hq0X63XRmrCWM2n0A9bbJ+83kwc=</latexit>

Teorema (Série geométrica, I)

<latexit sha1_base64="y9bXTv522Muuz6lUaP/ryIL940w="></latexit>

Podemos agora usar isso para AVALIAR a série
geométrica infinita?

<latexit sha1_base64="kEOPP4xdpDohzrylw9mPyRNomao="></latexit>

Isso mesmo!

<latexit sha1_base64="E0moL2CveAm4v/RBVF79aoxP50g=">AAAB8nicdVDLSgMxFM3UV62vqks30SK4GjK17dRd0Y3uKtgHTIeSSTNtaGYyJBmhlH6GGxeKuPVr3Pk3ZtoKKnrgwuGce7n3niDhTGmEPqzcyura+kZ+s7C1vbO7V9w/aCuRSkJbRHAhuwFWlLOYtjTTnHYTSXEUcNoJxleZ37mnUjER3+lJQv0ID2MWMoK1kbwbpQSMqIrEcb9YQjZy3YtaGSL73KkiNyPIrdTqdejYaI4SWKLZL773BoKkEY014Vgpz0GJ9qdYakY4nRV6qaIJJmM8pJ6hMTZ7/On85Bk8NcoAhkKaijWcq98npjhSahIFpjPCeqR+e5n4l+elOqz7UxYnqaYxWSwKUw61gNn/cMAkJZpPDMFEMnMrJCMsMdEmpYIJ4etT+D9pl22nYldvy6XG5TKOPDgCJ+AMOMAFDXANmqAFCBDgATyBZ0tbj9aL9bpozVnLmUPwA9bbJz8kkUA=</latexit>



1 + r + r2 + r3 + · · · = 1

1� r
,

<latexit sha1_base64="qcKmx4eGaJlROR+mf8CQeP4A/6I="></latexit>

onde 0  r < 1.

<latexit sha1_base64="/JpD8S77m/POsc/Uu1jjuqVzGaQ=">AAAB/HicdVDLSgNBEJyNrxhfqzl6GUwET8tuYl7gIejFYwSTCEkIs5NOMmR2dp2ZFUKIv+LFgyJe/RBv/o2Th6CiBQ1FVTfdXX7EmdKu+2ElVlbX1jeSm6mt7Z3dPXv/oKHCWFKo05CH8sYnCjgTUNdMc7iJJJDA59D0Rxczv3kHUrFQXOtxBJ2ADATrM0q0kbp2OhQ9wFm3zeEWS3yGvazTtTOu4xXK+ZyLZyRXLBQNqZQqea+IPcedI4OWqHXt93YvpHEAQlNOlGp5bqQ7EyI1oxymqXasICJ0RAbQMlSQAFRnMj9+io+N0sP9UJoSGs/V7xMTEig1DnzTGRA9VL+9mfiX14p1v9yZMBHFGgRdLOrHHOsQz5LAPSaBaj42hFDJzK2YDokkVJu8UiaEr0/x/6SRc7xTp3CVy1TPl3Ek0SE6QifIQyVURZeohuqIojF6QE/o2bq3Hq0X63XRmrCWM2n0A9bbJ+83kwc=</latexit>

Teorema (Série geométrica, I)

<latexit sha1_base64="y9bXTv522Muuz6lUaP/ryIL940w="></latexit>

Podemos agora usar isso para AVALIAR a série
geométrica infinita?

<latexit sha1_base64="kEOPP4xdpDohzrylw9mPyRNomao="></latexit>

Isso mesmo!

<latexit sha1_base64="E0moL2CveAm4v/RBVF79aoxP50g=">AAAB8nicdVDLSgMxFM3UV62vqks30SK4GjK17dRd0Y3uKtgHTIeSSTNtaGYyJBmhlH6GGxeKuPVr3Pk3ZtoKKnrgwuGce7n3niDhTGmEPqzcyura+kZ+s7C1vbO7V9w/aCuRSkJbRHAhuwFWlLOYtjTTnHYTSXEUcNoJxleZ37mnUjER3+lJQv0ID2MWMoK1kbwbpQSMqIrEcb9YQjZy3YtaGSL73KkiNyPIrdTqdejYaI4SWKLZL773BoKkEY014Vgpz0GJ9qdYakY4nRV6qaIJJmM8pJ6hMTZ7/On85Bk8NcoAhkKaijWcq98npjhSahIFpjPCeqR+e5n4l+elOqz7UxYnqaYxWSwKUw61gNn/cMAkJZpPDMFEMnMrJCMsMdEmpYIJ4etT+D9pl22nYldvy6XG5TKOPDgCJ+AMOMAFDXANmqAFCBDgATyBZ0tbj9aL9bpozVnLmUPwA9bbJz8kkUA=</latexit>

Prova.

<latexit sha1_base64="jbj6x5/BIgi215swiQ/gUOVOu9M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK17dRd0Y3LCvYh7VAyaaYNTWaGJFMoQ7/CjQtF3Po57vwbM20FFT1w4XDOvdx7jx9zpjRCH1ZubX1jcyu/XdjZ3ds/KB4etVWUSEJbJOKR7PpYUc5C2tJMc9qNJcXC57TjT64zvzOlUrEovNOzmHoCj0IWMIK1ke6bMppiG/bhoFhCNnLdy1oZIvvCqSI3I8it1Op16NhogRJYoTkovveHEUkEDTXhWKmeg2LtpVhqRjidF/qJojEmEzyiPUNDLKjy0sXBc3hmlCEMImkq1HChfp9IsVBqJnzTKbAeq99eJv7l9RId1L2UhXGiaUiWi4KEQx3B7Hs4ZJISzWeGYCKZuRWSMZaYaJNRwYTw9Sn8n7TLtlOxq7flUuNqFUcenIBTcA4c4IIGuAFN0AIECPAAnsCzJa1H68V6XbbmrNXMMfgB6+0TI/eP/g==</latexit>

Já temos:

<latexit sha1_base64="TZtDBz8/JIoDJaz5ovnyaSEh9gE=">AAAB+XicdVDJSgNBEK2JW4xb1KOXxiB4Gnpikomegl7EUwSzQBJCT6eTNOlZ6O4JhCF/4sWDIl79E28e/RM7i6CiDwoe71VRVc+LBFca43crtbK6tr6R3sxsbe/s7mX3D+oqjCVlNRqKUDY9opjgAatprgVrRpIR3xOs4Y2uZn5jzKTiYXCnJxHr+GQQ8D6nRBuJww18AAINDHwIQcFFN5vDNnbd81IeYfvMKWJ3RrBbKJXLyLHxHDlYotrNvrV7IY19FmgqiFItB0e6kxCpORVsmmnHikWEjsiAtQwNiM9UJ5lfPkUnRumhfihNBRrN1e8TCfGVmvie6fSJHqrf3kz8y2vFul/uJDyIYs0CuljUjwXSIZrFgHpcMqrFxBBCJTe3IjokklBtwsqYEL4+Rf+Tet52CnbxNp+rXC7jSMMRHMMpOOBCBa6hCjWgMIZ7eIQnK7EerGfrZdGaspYzh/AD1usn2hWROg==</latexit>



1 + r + r2 + r3 + · · · = 1

1� r
,

<latexit sha1_base64="qcKmx4eGaJlROR+mf8CQeP4A/6I="></latexit>

onde 0  r < 1.

<latexit sha1_base64="/JpD8S77m/POsc/Uu1jjuqVzGaQ=">AAAB/HicdVDLSgNBEJyNrxhfqzl6GUwET8tuYl7gIejFYwSTCEkIs5NOMmR2dp2ZFUKIv+LFgyJe/RBv/o2Th6CiBQ1FVTfdXX7EmdKu+2ElVlbX1jeSm6mt7Z3dPXv/oKHCWFKo05CH8sYnCjgTUNdMc7iJJJDA59D0Rxczv3kHUrFQXOtxBJ2ADATrM0q0kbp2OhQ9wFm3zeEWS3yGvazTtTOu4xXK+ZyLZyRXLBQNqZQqea+IPcedI4OWqHXt93YvpHEAQlNOlGp5bqQ7EyI1oxymqXasICJ0RAbQMlSQAFRnMj9+io+N0sP9UJoSGs/V7xMTEig1DnzTGRA9VL+9mfiX14p1v9yZMBHFGgRdLOrHHOsQz5LAPSaBaj42hFDJzK2YDokkVJu8UiaEr0/x/6SRc7xTp3CVy1TPl3Ek0SE6QifIQyVURZeohuqIojF6QE/o2bq3Hq0X63XRmrCWM2n0A9bbJ+83kwc=</latexit>

Teorema (Série geométrica, I)

<latexit sha1_base64="y9bXTv522Muuz6lUaP/ryIL940w="></latexit>

Podemos agora usar isso para AVALIAR a série
geométrica infinita?

<latexit sha1_base64="kEOPP4xdpDohzrylw9mPyRNomao="></latexit>

Isso mesmo!

<latexit sha1_base64="E0moL2CveAm4v/RBVF79aoxP50g=">AAAB8nicdVDLSgMxFM3UV62vqks30SK4GjK17dRd0Y3uKtgHTIeSSTNtaGYyJBmhlH6GGxeKuPVr3Pk3ZtoKKnrgwuGce7n3niDhTGmEPqzcyura+kZ+s7C1vbO7V9w/aCuRSkJbRHAhuwFWlLOYtjTTnHYTSXEUcNoJxleZ37mnUjER3+lJQv0ID2MWMoK1kbwbpQSMqIrEcb9YQjZy3YtaGSL73KkiNyPIrdTqdejYaI4SWKLZL773BoKkEY014Vgpz0GJ9qdYakY4nRV6qaIJJmM8pJ6hMTZ7/On85Bk8NcoAhkKaijWcq98npjhSahIFpjPCeqR+e5n4l+elOqz7UxYnqaYxWSwKUw61gNn/cMAkJZpPDMFEMnMrJCMsMdEmpYIJ4etT+D9pl22nYldvy6XG5TKOPDgCJ+AMOMAFDXANmqAFCBDgATyBZ0tbj9aL9bpozVnLmUPwA9bbJz8kkUA=</latexit>

Prova.

<latexit sha1_base64="jbj6x5/BIgi215swiQ/gUOVOu9M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK17dRd0Y3LCvYh7VAyaaYNTWaGJFMoQ7/CjQtF3Po57vwbM20FFT1w4XDOvdx7jx9zpjRCH1ZubX1jcyu/XdjZ3ds/KB4etVWUSEJbJOKR7PpYUc5C2tJMc9qNJcXC57TjT64zvzOlUrEovNOzmHoCj0IWMIK1ke6bMppiG/bhoFhCNnLdy1oZIvvCqSI3I8it1Op16NhogRJYoTkovveHEUkEDTXhWKmeg2LtpVhqRjidF/qJojEmEzyiPUNDLKjy0sXBc3hmlCEMImkq1HChfp9IsVBqJnzTKbAeq99eJv7l9RId1L2UhXGiaUiWi4KEQx3B7Hs4ZJISzWeGYCKZuRWSMZaYaJNRwYTw9Sn8n7TLtlOxq7flUuNqFUcenIBTcA4c4IIGuAFN0AIECPAAnsCzJa1H68V6XbbmrNXMMfgB6+0TI/eP/g==</latexit>

1 + r + r2 + · · ·+ rN = 1�rN+1

1�r .

<latexit sha1_base64="0o2XtyFqb5gzEp3XpWBns4jtAkI="></latexit>

Já temos:

<latexit sha1_base64="TZtDBz8/JIoDJaz5ovnyaSEh9gE=">AAAB+XicdVDJSgNBEK2JW4xb1KOXxiB4Gnpikomegl7EUwSzQBJCT6eTNOlZ6O4JhCF/4sWDIl79E28e/RM7i6CiDwoe71VRVc+LBFca43crtbK6tr6R3sxsbe/s7mX3D+oqjCVlNRqKUDY9opjgAatprgVrRpIR3xOs4Y2uZn5jzKTiYXCnJxHr+GQQ8D6nRBuJww18AAINDHwIQcFFN5vDNnbd81IeYfvMKWJ3RrBbKJXLyLHxHDlYotrNvrV7IY19FmgqiFItB0e6kxCpORVsmmnHikWEjsiAtQwNiM9UJ5lfPkUnRumhfihNBRrN1e8TCfGVmvie6fSJHqrf3kz8y2vFul/uJDyIYs0CuljUjwXSIZrFgHpcMqrFxBBCJTe3IjokklBtwsqYEL4+Rf+Tet52CnbxNp+rXC7jSMMRHMMpOOBCBa6hCjWgMIZ7eIQnK7EerGfrZdGaspYzh/AD1usn2hWROg==</latexit>



1 + r + r2 + r3 + · · · = 1

1� r
,

<latexit sha1_base64="qcKmx4eGaJlROR+mf8CQeP4A/6I="></latexit>

onde 0  r < 1.

<latexit sha1_base64="/JpD8S77m/POsc/Uu1jjuqVzGaQ=">AAAB/HicdVDLSgNBEJyNrxhfqzl6GUwET8tuYl7gIejFYwSTCEkIs5NOMmR2dp2ZFUKIv+LFgyJe/RBv/o2Th6CiBQ1FVTfdXX7EmdKu+2ElVlbX1jeSm6mt7Z3dPXv/oKHCWFKo05CH8sYnCjgTUNdMc7iJJJDA59D0Rxczv3kHUrFQXOtxBJ2ADATrM0q0kbp2OhQ9wFm3zeEWS3yGvazTtTOu4xXK+ZyLZyRXLBQNqZQqea+IPcedI4OWqHXt93YvpHEAQlNOlGp5bqQ7EyI1oxymqXasICJ0RAbQMlSQAFRnMj9+io+N0sP9UJoSGs/V7xMTEig1DnzTGRA9VL+9mfiX14p1v9yZMBHFGgRdLOrHHOsQz5LAPSaBaj42hFDJzK2YDokkVJu8UiaEr0/x/6SRc7xTp3CVy1TPl3Ek0SE6QifIQyVURZeohuqIojF6QE/o2bq3Hq0X63XRmrCWM2n0A9bbJ+83kwc=</latexit>

Teorema (Série geométrica, I)

<latexit sha1_base64="y9bXTv522Muuz6lUaP/ryIL940w="></latexit>

Podemos agora usar isso para AVALIAR a série
geométrica infinita?

<latexit sha1_base64="kEOPP4xdpDohzrylw9mPyRNomao="></latexit>

Isso mesmo!

<latexit sha1_base64="E0moL2CveAm4v/RBVF79aoxP50g=">AAAB8nicdVDLSgMxFM3UV62vqks30SK4GjK17dRd0Y3uKtgHTIeSSTNtaGYyJBmhlH6GGxeKuPVr3Pk3ZtoKKnrgwuGce7n3niDhTGmEPqzcyura+kZ+s7C1vbO7V9w/aCuRSkJbRHAhuwFWlLOYtjTTnHYTSXEUcNoJxleZ37mnUjER3+lJQv0ID2MWMoK1kbwbpQSMqIrEcb9YQjZy3YtaGSL73KkiNyPIrdTqdejYaI4SWKLZL773BoKkEY014Vgpz0GJ9qdYakY4nRV6qaIJJmM8pJ6hMTZ7/On85Bk8NcoAhkKaijWcq98npjhSahIFpjPCeqR+e5n4l+elOqz7UxYnqaYxWSwKUw61gNn/cMAkJZpPDMFEMnMrJCMsMdEmpYIJ4etT+D9pl22nYldvy6XG5TKOPDgCJ+AMOMAFDXANmqAFCBDgATyBZ0tbj9aL9bpozVnLmUPwA9bbJz8kkUA=</latexit>

Prova.

<latexit sha1_base64="jbj6x5/BIgi215swiQ/gUOVOu9M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK17dRd0Y3LCvYh7VAyaaYNTWaGJFMoQ7/CjQtF3Po57vwbM20FFT1w4XDOvdx7jx9zpjRCH1ZubX1jcyu/XdjZ3ds/KB4etVWUSEJbJOKR7PpYUc5C2tJMc9qNJcXC57TjT64zvzOlUrEovNOzmHoCj0IWMIK1ke6bMppiG/bhoFhCNnLdy1oZIvvCqSI3I8it1Op16NhogRJYoTkovveHEUkEDTXhWKmeg2LtpVhqRjidF/qJojEmEzyiPUNDLKjy0sXBc3hmlCEMImkq1HChfp9IsVBqJnzTKbAeq99eJv7l9RId1L2UhXGiaUiWi4KEQx3B7Hs4ZJISzWeGYCKZuRWSMZaYaJNRwYTw9Sn8n7TLtlOxq7flUuNqFUcenIBTcA4c4IIGuAFN0AIECPAAnsCzJa1H68V6XbbmrNXMMfgB6+0TI/eP/g==</latexit>

Precisamos considerar o limite dessa soma finita,
como N ! 1:

<latexit sha1_base64="INXAgGt5FbSC2PZCfhs0pihR5Jg="></latexit>

1 + r + r2 + · · ·+ rN = 1�rN+1

1�r .

<latexit sha1_base64="0o2XtyFqb5gzEp3XpWBns4jtAkI="></latexit>

Já temos:

<latexit sha1_base64="TZtDBz8/JIoDJaz5ovnyaSEh9gE=">AAAB+XicdVDJSgNBEK2JW4xb1KOXxiB4Gnpikomegl7EUwSzQBJCT6eTNOlZ6O4JhCF/4sWDIl79E28e/RM7i6CiDwoe71VRVc+LBFca43crtbK6tr6R3sxsbe/s7mX3D+oqjCVlNRqKUDY9opjgAatprgVrRpIR3xOs4Y2uZn5jzKTiYXCnJxHr+GQQ8D6nRBuJww18AAINDHwIQcFFN5vDNnbd81IeYfvMKWJ3RrBbKJXLyLHxHDlYotrNvrV7IY19FmgqiFItB0e6kxCpORVsmmnHikWEjsiAtQwNiM9UJ5lfPkUnRumhfihNBRrN1e8TCfGVmvie6fSJHqrf3kz8y2vFul/uJDyIYs0CuljUjwXSIZrFgHpcMqrFxBBCJTe3IjokklBtwsqYEL4+Rf+Tet52CnbxNp+rXC7jSMMRHMMpOOBCBa6hCjWgMIZ7eIQnK7EerGfrZdGaspYzh/AD1usn2hWROg==</latexit>



Prova.

<latexit sha1_base64="jbj6x5/BIgi215swiQ/gUOVOu9M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK17dRd0Y3LCvYh7VAyaaYNTWaGJFMoQ7/CjQtF3Po57vwbM20FFT1w4XDOvdx7jx9zpjRCH1ZubX1jcyu/XdjZ3ds/KB4etVWUSEJbJOKR7PpYUc5C2tJMc9qNJcXC57TjT64zvzOlUrEovNOzmHoCj0IWMIK1ke6bMppiG/bhoFhCNnLdy1oZIvvCqSI3I8it1Op16NhogRJYoTkovveHEUkEDTXhWKmeg2LtpVhqRjidF/qJojEmEzyiPUNDLKjy0sXBc3hmlCEMImkq1HChfp9IsVBqJnzTKbAeq99eJv7l9RId1L2UhXGiaUiWi4KEQx3B7Hs4ZJISzWeGYCKZuRWSMZaYaJNRwYTw9Sn8n7TLtlOxq7flUuNqFUcenIBTcA4c4IIGuAFN0AIECPAAnsCzJa1H68V6XbbmrNXMMfgB6+0TI/eP/g==</latexit>

1 + r + r2 + · · ·+ rN = 1�rN+1

1�r .

<latexit sha1_base64="0o2XtyFqb5gzEp3XpWBns4jtAkI="></latexit>

Já temos:

<latexit sha1_base64="TZtDBz8/JIoDJaz5ovnyaSEh9gE=">AAAB+XicdVDJSgNBEK2JW4xb1KOXxiB4Gnpikomegl7EUwSzQBJCT6eTNOlZ6O4JhCF/4sWDIl79E28e/RM7i6CiDwoe71VRVc+LBFca43crtbK6tr6R3sxsbe/s7mX3D+oqjCVlNRqKUDY9opjgAatprgVrRpIR3xOs4Y2uZn5jzKTiYXCnJxHr+GQQ8D6nRBuJww18AAINDHwIQcFFN5vDNnbd81IeYfvMKWJ3RrBbKJXLyLHxHDlYotrNvrV7IY19FmgqiFItB0e6kxCpORVsmmnHikWEjsiAtQwNiM9UJ5lfPkUnRumhfihNBRrN1e8TCfGVmvie6fSJHqrf3kz8y2vFul/uJDyIYs0CuljUjwXSIZrFgHpcMqrFxBBCJTe3IjokklBtwsqYEL4+Rf+Tet52CnbxNp+rXC7jSMMRHMMpOOBCBa6hCjWgMIZ7eIQnK7EerGfrZdGaspYzh/AD1usn2hWROg==</latexit>



Prova.

<latexit sha1_base64="jbj6x5/BIgi215swiQ/gUOVOu9M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK17dRd0Y3LCvYh7VAyaaYNTWaGJFMoQ7/CjQtF3Po57vwbM20FFT1w4XDOvdx7jx9zpjRCH1ZubX1jcyu/XdjZ3ds/KB4etVWUSEJbJOKR7PpYUc5C2tJMc9qNJcXC57TjT64zvzOlUrEovNOzmHoCj0IWMIK1ke6bMppiG/bhoFhCNnLdy1oZIvvCqSI3I8it1Op16NhogRJYoTkovveHEUkEDTXhWKmeg2LtpVhqRjidF/qJojEmEzyiPUNDLKjy0sXBc3hmlCEMImkq1HChfp9IsVBqJnzTKbAeq99eJv7l9RId1L2UhXGiaUiWi4KEQx3B7Hs4ZJISzWeGYCKZuRWSMZaYaJNRwYTw9Sn8n7TLtlOxq7flUuNqFUcenIBTcA4c4IIGuAFN0AIECPAAnsCzJa1H68V6XbbmrNXMMfgB6+0TI/eP/g==</latexit>

Precisamos considerar o limite dessa soma finita,
como N ! 1:

<latexit sha1_base64="INXAgGt5FbSC2PZCfhs0pihR5Jg="></latexit>

1 + r + r2 + · · ·+ rN = 1�rN+1

1�r .

<latexit sha1_base64="0o2XtyFqb5gzEp3XpWBns4jtAkI="></latexit>

Já temos:

<latexit sha1_base64="TZtDBz8/JIoDJaz5ovnyaSEh9gE=">AAAB+XicdVDJSgNBEK2JW4xb1KOXxiB4Gnpikomegl7EUwSzQBJCT6eTNOlZ6O4JhCF/4sWDIl79E28e/RM7i6CiDwoe71VRVc+LBFca43crtbK6tr6R3sxsbe/s7mX3D+oqjCVlNRqKUDY9opjgAatprgVrRpIR3xOs4Y2uZn5jzKTiYXCnJxHr+GQQ8D6nRBuJww18AAINDHwIQcFFN5vDNnbd81IeYfvMKWJ3RrBbKJXLyLHxHDlYotrNvrV7IY19FmgqiFItB0e6kxCpORVsmmnHikWEjsiAtQwNiM9UJ5lfPkUnRumhfihNBRrN1e8TCfGVmvie6fSJHqrf3kz8y2vFul/uJDyIYs0CuljUjwXSIZrFgHpcMqrFxBBCJTe3IjokklBtwsqYEL4+Rf+Tet52CnbxNp+rXC7jSMMRHMMpOOBCBa6hCjWgMIZ7eIQnK7EerGfrZdGaspYzh/AD1usn2hWROg==</latexit>



Prova.

<latexit sha1_base64="jbj6x5/BIgi215swiQ/gUOVOu9M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK17dRd0Y3LCvYh7VAyaaYNTWaGJFMoQ7/CjQtF3Po57vwbM20FFT1w4XDOvdx7jx9zpjRCH1ZubX1jcyu/XdjZ3ds/KB4etVWUSEJbJOKR7PpYUc5C2tJMc9qNJcXC57TjT64zvzOlUrEovNOzmHoCj0IWMIK1ke6bMppiG/bhoFhCNnLdy1oZIvvCqSI3I8it1Op16NhogRJYoTkovveHEUkEDTXhWKmeg2LtpVhqRjidF/qJojEmEzyiPUNDLKjy0sXBc3hmlCEMImkq1HChfp9IsVBqJnzTKbAeq99eJv7l9RId1L2UhXGiaUiWi4KEQx3B7Hs4ZJISzWeGYCKZuRWSMZaYaJNRwYTw9Sn8n7TLtlOxq7flUuNqFUcenIBTcA4c4IIGuAFN0AIECPAAnsCzJa1H68V6XbbmrNXMMfgB6+0TI/eP/g==</latexit>

Precisamos considerar o limite dessa soma finita,
como N ! 1:

<latexit sha1_base64="INXAgGt5FbSC2PZCfhs0pihR5Jg="></latexit>

1 + r + r2 + · · ·+ rN = 1�rN+1

1�r .

<latexit sha1_base64="0o2XtyFqb5gzEp3XpWBns4jtAkI="></latexit>

Já temos:

<latexit sha1_base64="TZtDBz8/JIoDJaz5ovnyaSEh9gE=">AAAB+XicdVDJSgNBEK2JW4xb1KOXxiB4Gnpikomegl7EUwSzQBJCT6eTNOlZ6O4JhCF/4sWDIl79E28e/RM7i6CiDwoe71VRVc+LBFca43crtbK6tr6R3sxsbe/s7mX3D+oqjCVlNRqKUDY9opjgAatprgVrRpIR3xOs4Y2uZn5jzKTiYXCnJxHr+GQQ8D6nRBuJww18AAINDHwIQcFFN5vDNnbd81IeYfvMKWJ3RrBbKJXLyLHxHDlYotrNvrV7IY19FmgqiFItB0e6kxCpORVsmmnHikWEjsiAtQwNiM9UJ5lfPkUnRumhfihNBRrN1e8TCfGVmvie6fSJHqrf3kz8y2vFul/uJDyIYs0CuljUjwXSIZrFgHpcMqrFxBBCJTe3IjokklBtwsqYEL4+Rf+Tet52CnbxNp+rXC7jSMMRHMMpOOBCBa6hCjWgMIZ7eIQnK7EerGfrZdGaspYzh/AD1usn2hWROg==</latexit>

1 + r + r2 + r3 + · · · = 1

1� r
� lim

N!1

rN+1

1� r

<latexit sha1_base64="HHfhhMF6ZTZGGStZzN+TjcyAjnE="></latexit>



Prova.

<latexit sha1_base64="jbj6x5/BIgi215swiQ/gUOVOu9M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK17dRd0Y3LCvYh7VAyaaYNTWaGJFMoQ7/CjQtF3Po57vwbM20FFT1w4XDOvdx7jx9zpjRCH1ZubX1jcyu/XdjZ3ds/KB4etVWUSEJbJOKR7PpYUc5C2tJMc9qNJcXC57TjT64zvzOlUrEovNOzmHoCj0IWMIK1ke6bMppiG/bhoFhCNnLdy1oZIvvCqSI3I8it1Op16NhogRJYoTkovveHEUkEDTXhWKmeg2LtpVhqRjidF/qJojEmEzyiPUNDLKjy0sXBc3hmlCEMImkq1HChfp9IsVBqJnzTKbAeq99eJv7l9RId1L2UhXGiaUiWi4KEQx3B7Hs4ZJISzWeGYCKZuRWSMZaYaJNRwYTw9Sn8n7TLtlOxq7flUuNqFUcenIBTcA4c4IIGuAFN0AIECPAAnsCzJa1H68V6XbbmrNXMMfgB6+0TI/eP/g==</latexit>

Precisamos considerar o limite dessa soma finita,
como N ! 1:

<latexit sha1_base64="INXAgGt5FbSC2PZCfhs0pihR5Jg="></latexit>

1 + r + r2 + · · ·+ rN = 1�rN+1

1�r .

<latexit sha1_base64="0o2XtyFqb5gzEp3XpWBns4jtAkI="></latexit>

Já temos:

<latexit sha1_base64="TZtDBz8/JIoDJaz5ovnyaSEh9gE=">AAAB+XicdVDJSgNBEK2JW4xb1KOXxiB4Gnpikomegl7EUwSzQBJCT6eTNOlZ6O4JhCF/4sWDIl79E28e/RM7i6CiDwoe71VRVc+LBFca43crtbK6tr6R3sxsbe/s7mX3D+oqjCVlNRqKUDY9opjgAatprgVrRpIR3xOs4Y2uZn5jzKTiYXCnJxHr+GQQ8D6nRBuJww18AAINDHwIQcFFN5vDNnbd81IeYfvMKWJ3RrBbKJXLyLHxHDlYotrNvrV7IY19FmgqiFItB0e6kxCpORVsmmnHikWEjsiAtQwNiM9UJ5lfPkUnRumhfihNBRrN1e8TCfGVmvie6fSJHqrf3kz8y2vFul/uJDyIYs0CuljUjwXSIZrFgHpcMqrFxBBCJTe3IjokklBtwsqYEL4+Rf+Tet52CnbxNp+rXC7jSMMRHMMpOOBCBa6hCjWgMIZ7eIQnK7EerGfrZdGaspYzh/AD1usn2hWROg==</latexit>

1 + r + r2 + r3 + · · · = 1

1� r
� lim

N!1

rN+1

1� r

<latexit sha1_base64="HHfhhMF6ZTZGGStZzN+TjcyAjnE="></latexit>

Se sabemos que limN!1
rN+1

1�r = 0, então

<latexit sha1_base64="0AAC3oZNFqz6xlMX/mNzUj1nU0A="></latexit>



Prova.

<latexit sha1_base64="jbj6x5/BIgi215swiQ/gUOVOu9M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK17dRd0Y3LCvYh7VAyaaYNTWaGJFMoQ7/CjQtF3Po57vwbM20FFT1w4XDOvdx7jx9zpjRCH1ZubX1jcyu/XdjZ3ds/KB4etVWUSEJbJOKR7PpYUc5C2tJMc9qNJcXC57TjT64zvzOlUrEovNOzmHoCj0IWMIK1ke6bMppiG/bhoFhCNnLdy1oZIvvCqSI3I8it1Op16NhogRJYoTkovveHEUkEDTXhWKmeg2LtpVhqRjidF/qJojEmEzyiPUNDLKjy0sXBc3hmlCEMImkq1HChfp9IsVBqJnzTKbAeq99eJv7l9RId1L2UhXGiaUiWi4KEQx3B7Hs4ZJISzWeGYCKZuRWSMZaYaJNRwYTw9Sn8n7TLtlOxq7flUuNqFUcenIBTcA4c4IIGuAFN0AIECPAAnsCzJa1H68V6XbbmrNXMMfgB6+0TI/eP/g==</latexit>

Precisamos considerar o limite dessa soma finita,
como N ! 1:

<latexit sha1_base64="INXAgGt5FbSC2PZCfhs0pihR5Jg="></latexit>

1 + r + r2 + · · ·+ rN = 1�rN+1

1�r .

<latexit sha1_base64="0o2XtyFqb5gzEp3XpWBns4jtAkI="></latexit>

Já temos:

<latexit sha1_base64="TZtDBz8/JIoDJaz5ovnyaSEh9gE=">AAAB+XicdVDJSgNBEK2JW4xb1KOXxiB4Gnpikomegl7EUwSzQBJCT6eTNOlZ6O4JhCF/4sWDIl79E28e/RM7i6CiDwoe71VRVc+LBFca43crtbK6tr6R3sxsbe/s7mX3D+oqjCVlNRqKUDY9opjgAatprgVrRpIR3xOs4Y2uZn5jzKTiYXCnJxHr+GQQ8D6nRBuJww18AAINDHwIQcFFN5vDNnbd81IeYfvMKWJ3RrBbKJXLyLHxHDlYotrNvrV7IY19FmgqiFItB0e6kxCpORVsmmnHikWEjsiAtQwNiM9UJ5lfPkUnRumhfihNBRrN1e8TCfGVmvie6fSJHqrf3kz8y2vFul/uJDyIYs0CuljUjwXSIZrFgHpcMqrFxBBCJTe3IjokklBtwsqYEL4+Rf+Tet52CnbxNp+rXC7jSMMRHMMpOOBCBa6hCjWgMIZ7eIQnK7EerGfrZdGaspYzh/AD1usn2hWROg==</latexit>

1 + r + r2 + r3 + · · · = 1

1� r
� lim

N!1

rN+1

1� r

<latexit sha1_base64="HHfhhMF6ZTZGGStZzN+TjcyAjnE="></latexit>

Se sabemos que limN!1
rN+1

1�r = 0, então

<latexit sha1_base64="0AAC3oZNFqz6xlMX/mNzUj1nU0A="></latexit>

1 + r + r2 + · · · = 1

1� r
.

<latexit sha1_base64="SfWmz3ejYdiI2uYgdAdzC09aXCg="></latexit>



Prova.

<latexit sha1_base64="jbj6x5/BIgi215swiQ/gUOVOu9M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK17dRd0Y3LCvYh7VAyaaYNTWaGJFMoQ7/CjQtF3Po57vwbM20FFT1w4XDOvdx7jx9zpjRCH1ZubX1jcyu/XdjZ3ds/KB4etVWUSEJbJOKR7PpYUc5C2tJMc9qNJcXC57TjT64zvzOlUrEovNOzmHoCj0IWMIK1ke6bMppiG/bhoFhCNnLdy1oZIvvCqSI3I8it1Op16NhogRJYoTkovveHEUkEDTXhWKmeg2LtpVhqRjidF/qJojEmEzyiPUNDLKjy0sXBc3hmlCEMImkq1HChfp9IsVBqJnzTKbAeq99eJv7l9RId1L2UhXGiaUiWi4KEQx3B7Hs4ZJISzWeGYCKZuRWSMZaYaJNRwYTw9Sn8n7TLtlOxq7flUuNqFUcenIBTcA4c4IIGuAFN0AIECPAAnsCzJa1H68V6XbbmrNXMMfgB6+0TI/eP/g==</latexit>

Precisamos considerar o limite dessa soma finita,
como N ! 1:

<latexit sha1_base64="INXAgGt5FbSC2PZCfhs0pihR5Jg="></latexit>

1 + r + r2 + · · ·+ rN = 1�rN+1

1�r .

<latexit sha1_base64="0o2XtyFqb5gzEp3XpWBns4jtAkI="></latexit>

Já temos:

<latexit sha1_base64="TZtDBz8/JIoDJaz5ovnyaSEh9gE=">AAAB+XicdVDJSgNBEK2JW4xb1KOXxiB4Gnpikomegl7EUwSzQBJCT6eTNOlZ6O4JhCF/4sWDIl79E28e/RM7i6CiDwoe71VRVc+LBFca43crtbK6tr6R3sxsbe/s7mX3D+oqjCVlNRqKUDY9opjgAatprgVrRpIR3xOs4Y2uZn5jzKTiYXCnJxHr+GQQ8D6nRBuJww18AAINDHwIQcFFN5vDNnbd81IeYfvMKWJ3RrBbKJXLyLHxHDlYotrNvrV7IY19FmgqiFItB0e6kxCpORVsmmnHikWEjsiAtQwNiM9UJ5lfPkUnRumhfihNBRrN1e8TCfGVmvie6fSJHqrf3kz8y2vFul/uJDyIYs0CuljUjwXSIZrFgHpcMqrFxBBCJTe3IjokklBtwsqYEL4+Rf+Tet52CnbxNp+rXC7jSMMRHMMpOOBCBa6hCjWgMIZ7eIQnK7EerGfrZdGaspYzh/AD1usn2hWROg==</latexit>

1 + r + r2 + r3 + · · · = 1

1� r
� lim

N!1

rN+1

1� r

<latexit sha1_base64="HHfhhMF6ZTZGGStZzN+TjcyAjnE="></latexit>

Se sabemos que limN!1
rN+1

1�r = 0, então

<latexit sha1_base64="0AAC3oZNFqz6xlMX/mNzUj1nU0A="></latexit>

1 + r + r2 + · · · = 1

1� r
.

<latexit sha1_base64="SfWmz3ejYdiI2uYgdAdzC09aXCg="></latexit>

Só precisamos usar o limite

<latexit sha1_base64="SZXr6quBf7mY1wTvSl59p2co6g0="></latexit>

lim
N!1

rN = 0,

<latexit sha1_base64="72AZoOcOurSMzEBmFHgLnlb+LYo="></latexit>



Prova.

<latexit sha1_base64="jbj6x5/BIgi215swiQ/gUOVOu9M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK17dRd0Y3LCvYh7VAyaaYNTWaGJFMoQ7/CjQtF3Po57vwbM20FFT1w4XDOvdx7jx9zpjRCH1ZubX1jcyu/XdjZ3ds/KB4etVWUSEJbJOKR7PpYUc5C2tJMc9qNJcXC57TjT64zvzOlUrEovNOzmHoCj0IWMIK1ke6bMppiG/bhoFhCNnLdy1oZIvvCqSI3I8it1Op16NhogRJYoTkovveHEUkEDTXhWKmeg2LtpVhqRjidF/qJojEmEzyiPUNDLKjy0sXBc3hmlCEMImkq1HChfp9IsVBqJnzTKbAeq99eJv7l9RId1L2UhXGiaUiWi4KEQx3B7Hs4ZJISzWeGYCKZuRWSMZaYaJNRwYTw9Sn8n7TLtlOxq7flUuNqFUcenIBTcA4c4IIGuAFN0AIECPAAnsCzJa1H68V6XbbmrNXMMfgB6+0TI/eP/g==</latexit>

Precisamos considerar o limite dessa soma finita,
como N ! 1:

<latexit sha1_base64="INXAgGt5FbSC2PZCfhs0pihR5Jg="></latexit>

1 + r + r2 + · · ·+ rN = 1�rN+1

1�r .

<latexit sha1_base64="0o2XtyFqb5gzEp3XpWBns4jtAkI="></latexit>

Já temos:

<latexit sha1_base64="TZtDBz8/JIoDJaz5ovnyaSEh9gE=">AAAB+XicdVDJSgNBEK2JW4xb1KOXxiB4Gnpikomegl7EUwSzQBJCT6eTNOlZ6O4JhCF/4sWDIl79E28e/RM7i6CiDwoe71VRVc+LBFca43crtbK6tr6R3sxsbe/s7mX3D+oqjCVlNRqKUDY9opjgAatprgVrRpIR3xOs4Y2uZn5jzKTiYXCnJxHr+GQQ8D6nRBuJww18AAINDHwIQcFFN5vDNnbd81IeYfvMKWJ3RrBbKJXLyLHxHDlYotrNvrV7IY19FmgqiFItB0e6kxCpORVsmmnHikWEjsiAtQwNiM9UJ5lfPkUnRumhfihNBRrN1e8TCfGVmvie6fSJHqrf3kz8y2vFul/uJDyIYs0CuljUjwXSIZrFgHpcMqrFxBBCJTe3IjokklBtwsqYEL4+Rf+Tet52CnbxNp+rXC7jSMMRHMMpOOBCBa6hCjWgMIZ7eIQnK7EerGfrZdGaspYzh/AD1usn2hWROg==</latexit>

1 + r + r2 + r3 + · · · = 1

1� r
� lim

N!1

rN+1

1� r

<latexit sha1_base64="HHfhhMF6ZTZGGStZzN+TjcyAjnE="></latexit>

Se sabemos que limN!1
rN+1

1�r = 0, então

<latexit sha1_base64="0AAC3oZNFqz6xlMX/mNzUj1nU0A="></latexit>

1 + r + r2 + · · · = 1

1� r
.

<latexit sha1_base64="SfWmz3ejYdiI2uYgdAdzC09aXCg="></latexit>

Só precisamos usar o limite

<latexit sha1_base64="SZXr6quBf7mY1wTvSl59p2co6g0="></latexit>

lim
N!1

rN = 0,

<latexit sha1_base64="72AZoOcOurSMzEBmFHgLnlb+LYo="></latexit>

quando 0  r < 1.

<latexit sha1_base64="LTWReGpiSfWrf3MqG/B/bgqyLt4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBlvBVUhqWltwUXTjsoJ9QBvKZDJth04m6cxEKKHgr7hxoYhbv8Odf+P0IajogQuHc+7l3nv8mFGpbPvDWFpeWV1bz2xkN7e2d3bNvf2GjBKBSR1HLBItH0nCKCd1RRUjrVgQFPqMNP3h1dRv3hEhacRv1TgmXoj6nPYoRkpLXfNwlCAeRDBvdxgZQQEvoJO3umbOthzXLZ+5UJNCxS0VNSkVKxW7DB3LniEHFqh1zfdOEOEkJFxhhqRsO3asvBQJRTEjk2wnkSRGeIj6pK0pRyGRXjo7fwJPtBLAXiR0cQVn6veJFIVSjkNfd4ZIDeRvbyr+5bUT1St7KeVxogjH80W9hEEVwWkWMKCCYMXGmiAsqL4V4gESCCudWFaH8PUp/J80Cjooq3hTyFUvF3FkwBE4BqfAAeegCq5BDdQBBil4AE/g2bg3Ho0X43XeumQsZg7ADxhvn65KlAY=</latexit>



Prova.

<latexit sha1_base64="jbj6x5/BIgi215swiQ/gUOVOu9M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjK17dRd0Y3LCvYh7VAyaaYNTWaGJFMoQ7/CjQtF3Po57vwbM20FFT1w4XDOvdx7jx9zpjRCH1ZubX1jcyu/XdjZ3ds/KB4etVWUSEJbJOKR7PpYUc5C2tJMc9qNJcXC57TjT64zvzOlUrEovNOzmHoCj0IWMIK1ke6bMppiG/bhoFhCNnLdy1oZIvvCqSI3I8it1Op16NhogRJYoTkovveHEUkEDTXhWKmeg2LtpVhqRjidF/qJojEmEzyiPUNDLKjy0sXBc3hmlCEMImkq1HChfp9IsVBqJnzTKbAeq99eJv7l9RId1L2UhXGiaUiWi4KEQx3B7Hs4ZJISzWeGYCKZuRWSMZaYaJNRwYTw9Sn8n7TLtlOxq7flUuNqFUcenIBTcA4c4IIGuAFN0AIECPAAnsCzJa1H68V6XbbmrNXMMfgB6+0TI/eP/g==</latexit>

Precisamos considerar o limite dessa soma finita,
como N ! 1:

<latexit sha1_base64="INXAgGt5FbSC2PZCfhs0pihR5Jg="></latexit>

1 + r + r2 + · · ·+ rN = 1�rN+1

1�r .

<latexit sha1_base64="0o2XtyFqb5gzEp3XpWBns4jtAkI="></latexit>

Já temos:

<latexit sha1_base64="TZtDBz8/JIoDJaz5ovnyaSEh9gE=">AAAB+XicdVDJSgNBEK2JW4xb1KOXxiB4Gnpikomegl7EUwSzQBJCT6eTNOlZ6O4JhCF/4sWDIl79E28e/RM7i6CiDwoe71VRVc+LBFca43crtbK6tr6R3sxsbe/s7mX3D+oqjCVlNRqKUDY9opjgAatprgVrRpIR3xOs4Y2uZn5jzKTiYXCnJxHr+GQQ8D6nRBuJww18AAINDHwIQcFFN5vDNnbd81IeYfvMKWJ3RrBbKJXLyLHxHDlYotrNvrV7IY19FmgqiFItB0e6kxCpORVsmmnHikWEjsiAtQwNiM9UJ5lfPkUnRumhfihNBRrN1e8TCfGVmvie6fSJHqrf3kz8y2vFul/uJDyIYs0CuljUjwXSIZrFgHpcMqrFxBBCJTe3IjokklBtwsqYEL4+Rf+Tet52CnbxNp+rXC7jSMMRHMMpOOBCBa6hCjWgMIZ7eIQnK7EerGfrZdGaspYzh/AD1usn2hWROg==</latexit>

1 + r + r2 + r3 + · · · = 1

1� r
� lim

N!1

rN+1

1� r

<latexit sha1_base64="HHfhhMF6ZTZGGStZzN+TjcyAjnE="></latexit>

Se sabemos que limN!1
rN+1

1�r = 0, então

<latexit sha1_base64="0AAC3oZNFqz6xlMX/mNzUj1nU0A="></latexit>

1 + r + r2 + · · · = 1

1� r
.

<latexit sha1_base64="SfWmz3ejYdiI2uYgdAdzC09aXCg="></latexit>

Só precisamos usar o limite

<latexit sha1_base64="SZXr6quBf7mY1wTvSl59p2co6g0="></latexit>

lim
N!1

rN = 0,

<latexit sha1_base64="72AZoOcOurSMzEBmFHgLnlb+LYo="></latexit>

quando 0  r < 1.

<latexit sha1_base64="LTWReGpiSfWrf3MqG/B/bgqyLt4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBlvBVUhqWltwUXTjsoJ9QBvKZDJth04m6cxEKKHgr7hxoYhbv8Odf+P0IajogQuHc+7l3nv8mFGpbPvDWFpeWV1bz2xkN7e2d3bNvf2GjBKBSR1HLBItH0nCKCd1RRUjrVgQFPqMNP3h1dRv3hEhacRv1TgmXoj6nPYoRkpLXfNwlCAeRDBvdxgZQQEvoJO3umbOthzXLZ+5UJNCxS0VNSkVKxW7DB3LniEHFqh1zfdOEOEkJFxhhqRsO3asvBQJRTEjk2wnkSRGeIj6pK0pRyGRXjo7fwJPtBLAXiR0cQVn6veJFIVSjkNfd4ZIDeRvbyr+5bUT1St7KeVxogjH80W9hEEVwWkWMKCCYMXGmiAsqL4V4gESCCudWFaH8PUp/J80Cjooq3hTyFUvF3FkwBE4BqfAAeegCq5BDdQBBil4AE/g2bg3Ho0X43XeumQsZg7ADxhvn65KlAY=</latexit>

⇤

<latexit sha1_base64="+S2nsZ4EYyl6bLpc8+DBFrGvjLQ=">AAAB8HicdVDLTgIxFO3gC/GFunTTCCauJh0EBndENy4xkYeBCemUDjR0OmPbMSGEr3DjQmPc+jnu/Bs7gIkaPclNTs65N/fe48ecKY3Qh5VZWV1b38hu5ra2d3b38vsHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3748vUb99TqVgkbvQkpl6Ih4IFjGBtpNtiT90lWNJiP19ANnLd82oJIvvMqSA3JcgtV2s16NhojgJYotHPv/cGEUlCKjThWKmug2LtTbHUjHA6y/USRWNMxnhIu4YKHFLlTecHz+CJUQYwiKQpoeFc/T4xxaFSk9A3nSHWI/XbS8W/vG6ig5o3ZSJONBVksShIONQRTL+HAyYp0XxiCCaSmVshGWGJiTYZ5UwIX5/C/0mrZDtlu3JdKtQvlnFkwRE4BqfAAS6ogyvQAE1AQAgewBN4tqT1aL1Yr4vWjLWcOQQ/YL19ArmekGE=</latexit>



Só precisamos usar o limite

<latexit sha1_base64="SZXr6quBf7mY1wTvSl59p2co6g0="></latexit>

lim
N!1

rN = 0,

<latexit sha1_base64="72AZoOcOurSMzEBmFHgLnlb+LYo="></latexit>



Só precisamos usar o limite

<latexit sha1_base64="SZXr6quBf7mY1wTvSl59p2co6g0="></latexit>

lim
N!1

rN = 0,

<latexit sha1_base64="72AZoOcOurSMzEBmFHgLnlb+LYo="></latexit>

quando 0  r < 1.

<latexit sha1_base64="LTWReGpiSfWrf3MqG/B/bgqyLt4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBlvBVUhqWltwUXTjsoJ9QBvKZDJth04m6cxEKKHgr7hxoYhbv8Odf+P0IajogQuHc+7l3nv8mFGpbPvDWFpeWV1bz2xkN7e2d3bNvf2GjBKBSR1HLBItH0nCKCd1RRUjrVgQFPqMNP3h1dRv3hEhacRv1TgmXoj6nPYoRkpLXfNwlCAeRDBvdxgZQQEvoJO3umbOthzXLZ+5UJNCxS0VNSkVKxW7DB3LniEHFqh1zfdOEOEkJFxhhqRsO3asvBQJRTEjk2wnkSRGeIj6pK0pRyGRXjo7fwJPtBLAXiR0cQVn6veJFIVSjkNfd4ZIDeRvbyr+5bUT1St7KeVxogjH80W9hEEVwWkWMKCCYMXGmiAsqL4V4gESCCudWFaH8PUp/J80Cjooq3hTyFUvF3FkwBE4BqfAAeegCq5BDdQBBil4AE/g2bg3Ho0X43XeumQsZg7ADxhvn65KlAY=</latexit>



Só precisamos usar o limite

<latexit sha1_base64="SZXr6quBf7mY1wTvSl59p2co6g0="></latexit>

lim
N!1

rN = 0,

<latexit sha1_base64="72AZoOcOurSMzEBmFHgLnlb+LYo="></latexit>

quando 0  r < 1.

<latexit sha1_base64="LTWReGpiSfWrf3MqG/B/bgqyLt4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBlvBVUhqWltwUXTjsoJ9QBvKZDJth04m6cxEKKHgr7hxoYhbv8Odf+P0IajogQuHc+7l3nv8mFGpbPvDWFpeWV1bz2xkN7e2d3bNvf2GjBKBSR1HLBItH0nCKCd1RRUjrVgQFPqMNP3h1dRv3hEhacRv1TgmXoj6nPYoRkpLXfNwlCAeRDBvdxgZQQEvoJO3umbOthzXLZ+5UJNCxS0VNSkVKxW7DB3LniEHFqh1zfdOEOEkJFxhhqRsO3asvBQJRTEjk2wnkSRGeIj6pK0pRyGRXjo7fwJPtBLAXiR0cQVn6veJFIVSjkNfd4ZIDeRvbyr+5bUT1St7KeVxogjH80W9hEEVwWkWMKCCYMXGmiAsqL4V4gESCCudWFaH8PUp/J80Cjooq3hTyFUvF3FkwBE4BqfAAeegCq5BDdQBBil4AE/g2bg3Ho0X43XeumQsZg7ADxhvn65KlAY=</latexit>

Tecnicamente, precisamos provar isso também. ;)

<latexit sha1_base64="aHUx/WcILWCQOk/n9I3CId2oU80="></latexit>



Só precisamos usar o limite

<latexit sha1_base64="SZXr6quBf7mY1wTvSl59p2co6g0="></latexit>

lim
N!1

rN = 0,

<latexit sha1_base64="72AZoOcOurSMzEBmFHgLnlb+LYo="></latexit>

quando 0  r < 1.

<latexit sha1_base64="LTWReGpiSfWrf3MqG/B/bgqyLt4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBlvBVUhqWltwUXTjsoJ9QBvKZDJth04m6cxEKKHgr7hxoYhbv8Odf+P0IajogQuHc+7l3nv8mFGpbPvDWFpeWV1bz2xkN7e2d3bNvf2GjBKBSR1HLBItH0nCKCd1RRUjrVgQFPqMNP3h1dRv3hEhacRv1TgmXoj6nPYoRkpLXfNwlCAeRDBvdxgZQQEvoJO3umbOthzXLZ+5UJNCxS0VNSkVKxW7DB3LniEHFqh1zfdOEOEkJFxhhqRsO3asvBQJRTEjk2wnkSRGeIj6pK0pRyGRXjo7fwJPtBLAXiR0cQVn6veJFIVSjkNfd4ZIDeRvbyr+5bUT1St7KeVxogjH80W9hEEVwWkWMKCCYMXGmiAsqL4V4gESCCudWFaH8PUp/J80Cjooq3hTyFUvF3FkwBE4BqfAAeegCq5BDdQBBil4AE/g2bg3Ho0X43XeumQsZg7ADxhvn65KlAY=</latexit>

Mas sempre que você escreveu no passado, qualquer
representação decimal, você já presumiu que
isso é verdade!

<latexit sha1_base64="t3kEyv9dWPY1tzU60fbt6aq2FVk="></latexit>

Tecnicamente, precisamos provar isso também. ;)

<latexit sha1_base64="aHUx/WcILWCQOk/n9I3CId2oU80="></latexit>



Só precisamos usar o limite

<latexit sha1_base64="SZXr6quBf7mY1wTvSl59p2co6g0="></latexit>

lim
N!1

rN = 0,

<latexit sha1_base64="72AZoOcOurSMzEBmFHgLnlb+LYo="></latexit>

quando 0  r < 1.

<latexit sha1_base64="LTWReGpiSfWrf3MqG/B/bgqyLt4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBlvBVUhqWltwUXTjsoJ9QBvKZDJth04m6cxEKKHgr7hxoYhbv8Odf+P0IajogQuHc+7l3nv8mFGpbPvDWFpeWV1bz2xkN7e2d3bNvf2GjBKBSR1HLBItH0nCKCd1RRUjrVgQFPqMNP3h1dRv3hEhacRv1TgmXoj6nPYoRkpLXfNwlCAeRDBvdxgZQQEvoJO3umbOthzXLZ+5UJNCxS0VNSkVKxW7DB3LniEHFqh1zfdOEOEkJFxhhqRsO3asvBQJRTEjk2wnkSRGeIj6pK0pRyGRXjo7fwJPtBLAXiR0cQVn6veJFIVSjkNfd4ZIDeRvbyr+5bUT1St7KeVxogjH80W9hEEVwWkWMKCCYMXGmiAsqL4V4gESCCudWFaH8PUp/J80Cjooq3hTyFUvF3FkwBE4BqfAAeegCq5BDdQBBil4AE/g2bg3Ho0X43XeumQsZg7ADxhvn65KlAY=</latexit>

Mas sempre que você escreveu no passado, qualquer
representação decimal, você já presumiu que
isso é verdade!

<latexit sha1_base64="t3kEyv9dWPY1tzU60fbt6aq2FVk="></latexit>

Tecnicamente, precisamos provar isso também. ;)

<latexit sha1_base64="aHUx/WcILWCQOk/n9I3CId2oU80="></latexit>

Você usou r = 1
10 ,

<latexit sha1_base64="y5LEqns8rSnqoXZRt+2rQ4SnpiY="></latexit>



Só precisamos usar o limite

<latexit sha1_base64="SZXr6quBf7mY1wTvSl59p2co6g0="></latexit>

lim
N!1

rN = 0,

<latexit sha1_base64="72AZoOcOurSMzEBmFHgLnlb+LYo="></latexit>

quando 0  r < 1.

<latexit sha1_base64="LTWReGpiSfWrf3MqG/B/bgqyLt4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBlvBVUhqWltwUXTjsoJ9QBvKZDJth04m6cxEKKHgr7hxoYhbv8Odf+P0IajogQuHc+7l3nv8mFGpbPvDWFpeWV1bz2xkN7e2d3bNvf2GjBKBSR1HLBItH0nCKCd1RRUjrVgQFPqMNP3h1dRv3hEhacRv1TgmXoj6nPYoRkpLXfNwlCAeRDBvdxgZQQEvoJO3umbOthzXLZ+5UJNCxS0VNSkVKxW7DB3LniEHFqh1zfdOEOEkJFxhhqRsO3asvBQJRTEjk2wnkSRGeIj6pK0pRyGRXjo7fwJPtBLAXiR0cQVn6veJFIVSjkNfd4ZIDeRvbyr+5bUT1St7KeVxogjH80W9hEEVwWkWMKCCYMXGmiAsqL4V4gESCCudWFaH8PUp/J80Cjooq3hTyFUvF3FkwBE4BqfAAeegCq5BDdQBBil4AE/g2bg3Ho0X43XeumQsZg7ADxhvn65KlAY=</latexit>

Mas sempre que você escreveu no passado, qualquer
representação decimal, você já presumiu que
isso é verdade!

<latexit sha1_base64="t3kEyv9dWPY1tzU60fbt6aq2FVk="></latexit>

Tecnicamente, precisamos provar isso também. ;)

<latexit sha1_base64="aHUx/WcILWCQOk/n9I3CId2oU80="></latexit>

e você assumiu que a sequência

<latexit sha1_base64="AiySr3nKLqiQ22zLucQAWW+h3GQ="></latexit>

Você usou r = 1
10 ,

<latexit sha1_base64="y5LEqns8rSnqoXZRt+2rQ4SnpiY="></latexit>



Só precisamos usar o limite

<latexit sha1_base64="SZXr6quBf7mY1wTvSl59p2co6g0="></latexit>

lim
N!1

rN = 0,

<latexit sha1_base64="72AZoOcOurSMzEBmFHgLnlb+LYo="></latexit>

quando 0  r < 1.

<latexit sha1_base64="LTWReGpiSfWrf3MqG/B/bgqyLt4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBlvBVUhqWltwUXTjsoJ9QBvKZDJth04m6cxEKKHgr7hxoYhbv8Odf+P0IajogQuHc+7l3nv8mFGpbPvDWFpeWV1bz2xkN7e2d3bNvf2GjBKBSR1HLBItH0nCKCd1RRUjrVgQFPqMNP3h1dRv3hEhacRv1TgmXoj6nPYoRkpLXfNwlCAeRDBvdxgZQQEvoJO3umbOthzXLZ+5UJNCxS0VNSkVKxW7DB3LniEHFqh1zfdOEOEkJFxhhqRsO3asvBQJRTEjk2wnkSRGeIj6pK0pRyGRXjo7fwJPtBLAXiR0cQVn6veJFIVSjkNfd4ZIDeRvbyr+5bUT1St7KeVxogjH80W9hEEVwWkWMKCCYMXGmiAsqL4V4gESCCudWFaH8PUp/J80Cjooq3hTyFUvF3FkwBE4BqfAAeegCq5BDdQBBil4AE/g2bg3Ho0X43XeumQsZg7ADxhvn65KlAY=</latexit>

Mas sempre que você escreveu no passado, qualquer
representação decimal, você já presumiu que
isso é verdade!

<latexit sha1_base64="t3kEyv9dWPY1tzU60fbt6aq2FVk="></latexit>

Tecnicamente, precisamos provar isso também. ;)

<latexit sha1_base64="aHUx/WcILWCQOk/n9I3CId2oU80="></latexit>

e você assumiu que a sequência

<latexit sha1_base64="AiySr3nKLqiQ22zLucQAWW+h3GQ="></latexit>

1
10 ,

1
102 ,

1
103 , · · ·

<latexit sha1_base64="ErvaqUdIYZUEQ3BvWQfw6bs9Kbg=">AAACIHicdVBJSwMxFM7UrdZt1KOXYCt4kDLTvbeiF48V7ALtWDKZTBuaWUgyQhnmp3jxr3jxoIje9NeYLkIt+iDwLe/x8j47ZFRIw/jUUmvrG5tb6e3Mzu7e/oF+eNQWQcQxaeGABbxrI0EY9UlLUslIN+QEeTYjHXt8NfU794QLGvi3chISy0NDn7oUI6mkgV7N9V2OcGwmsWkkF3CJ3RVWeHHKsRNIAXMDPWvkzVKpVixBBQr1UqWsQKVcrxs1aOaNWWXBopoD/aPvBDjyiC8xQ0L0TCOUVoy4pJiRJNOPBAkRHqMh6SnoI48IK54dmMAzpTjQDbh6voQzdXkiRp4QE89WnR6SI7HqTcW/vF4k3ZoVUz+MJPHxfJEbMSgDOE0LOpQTLNlEAYQ5VX+FeIRUJFJlmlEh/FwK/wftggoqX74pZBuXizjS4AScgnNggipogGvQBC2AwQN4Ai/gVXvUnrU37X3emtIWM8fgV2lf38KkoYM=</latexit>

Você usou r = 1
10 ,

<latexit sha1_base64="y5LEqns8rSnqoXZRt+2rQ4SnpiY="></latexit>



Só precisamos usar o limite

<latexit sha1_base64="SZXr6quBf7mY1wTvSl59p2co6g0="></latexit>

lim
N!1

rN = 0,

<latexit sha1_base64="72AZoOcOurSMzEBmFHgLnlb+LYo="></latexit>

quando 0  r < 1.

<latexit sha1_base64="LTWReGpiSfWrf3MqG/B/bgqyLt4=">AAAB/nicdVDLSsNAFJ34rPUVFVduBlvBVUhqWltwUXTjsoJ9QBvKZDJth04m6cxEKKHgr7hxoYhbv8Odf+P0IajogQuHc+7l3nv8mFGpbPvDWFpeWV1bz2xkN7e2d3bNvf2GjBKBSR1HLBItH0nCKCd1RRUjrVgQFPqMNP3h1dRv3hEhacRv1TgmXoj6nPYoRkpLXfNwlCAeRDBvdxgZQQEvoJO3umbOthzXLZ+5UJNCxS0VNSkVKxW7DB3LniEHFqh1zfdOEOEkJFxhhqRsO3asvBQJRTEjk2wnkSRGeIj6pK0pRyGRXjo7fwJPtBLAXiR0cQVn6veJFIVSjkNfd4ZIDeRvbyr+5bUT1St7KeVxogjH80W9hEEVwWkWMKCCYMXGmiAsqL4V4gESCCudWFaH8PUp/J80Cjooq3hTyFUvF3FkwBE4BqfAAeegCq5BDdQBBil4AE/g2bg3Ho0X43XeumQsZg7ADxhvn65KlAY=</latexit>

Mas sempre que você escreveu no passado, qualquer
representação decimal, você já presumiu que
isso é verdade!

<latexit sha1_base64="t3kEyv9dWPY1tzU60fbt6aq2FVk="></latexit>

Tecnicamente, precisamos provar isso também. ;)

<latexit sha1_base64="aHUx/WcILWCQOk/n9I3CId2oU80="></latexit>

e você assumiu que a sequência

<latexit sha1_base64="AiySr3nKLqiQ22zLucQAWW+h3GQ="></latexit>

1
10 ,

1
102 ,

1
103 , · · ·

<latexit sha1_base64="ErvaqUdIYZUEQ3BvWQfw6bs9Kbg=">AAACIHicdVBJSwMxFM7UrdZt1KOXYCt4kDLTvbeiF48V7ALtWDKZTBuaWUgyQhnmp3jxr3jxoIje9NeYLkIt+iDwLe/x8j47ZFRIw/jUUmvrG5tb6e3Mzu7e/oF+eNQWQcQxaeGABbxrI0EY9UlLUslIN+QEeTYjHXt8NfU794QLGvi3chISy0NDn7oUI6mkgV7N9V2OcGwmsWkkF3CJ3RVWeHHKsRNIAXMDPWvkzVKpVixBBQr1UqWsQKVcrxs1aOaNWWXBopoD/aPvBDjyiC8xQ0L0TCOUVoy4pJiRJNOPBAkRHqMh6SnoI48IK54dmMAzpTjQDbh6voQzdXkiRp4QE89WnR6SI7HqTcW/vF4k3ZoVUz+MJPHxfJEbMSgDOE0LOpQTLNlEAYQ5VX+FeIRUJFJlmlEh/FwK/wftggoqX74pZBuXizjS4AScgnNggipogGvQBC2AwQN4Ai/gVXvUnrU37X3emtIWM8fgV2lf38KkoYM=</latexit>

! 0.

<latexit sha1_base64="pKsXBoRYI587zOC4KUwdHSKkRP8=">AAAB+XicdVDLSgMxFM3UV62vUZdugq3gapip09ruim5cVrAPaIeSSdM2NJMMSaZShv6JGxeKuPVP3Pk3pg9BRQ9cOJxzL/feE8aMKu26H1ZmbX1jcyu7ndvZ3ds/sA+PmkokEpMGFkzIdogUYZSThqaakXYsCYpCRlrh+HrutyZEKir4nZ7GJIjQkNMBxUgbqWfbha6kw5FGUop76Bacnp13Hc/3Kxc+NKRY9cslQ8qlatWtQM9xF8iDFeo9+73bFziJCNeYIaU6nhvrIEVSU8zILNdNFIkRHqMh6RjKUURUkC4un8Ezo/ThQEhTXMOF+n0iRZFS0yg0nRHSI/Xbm4t/eZ1EDypBSnmcaMLxctEgYVALOI8B9qkkWLOpIQhLam6FeIQkwtqElTMhfH0K/yfNognKKd0W87WrVRxZcAJOwTnwwCWogRtQBw2AwQQ8gCfwbKXWo/VivS5bM9Zq5hj8gPX2CbYgkxQ=</latexit>

Você usou r = 1
10 ,

<latexit sha1_base64="y5LEqns8rSnqoXZRt+2rQ4SnpiY="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

Então

<latexit sha1_base64="PxMxhWDoPtNTYYkZRXMBoMmJ2Vg=">AAAB93icdZDLSgMxFIbP1Futt6pLN8EiuCrTOq3triiCywr2Au1QMmnahmaSIckIQ+mLuHGhiFtfxZ1rX8T0IqjoD4Gf/5zDOfmCiDNtXPfdSa2srq1vpDczW9s7u3vZ/YOmlrEitEEkl6odYE05E7RhmOG0HSmKw4DTVjC+nNVbd1RpJsWtSSLqh3go2IARbGw0gisQYOADJCDIQKaXzbn5gudVzjxkTbHqlUvWlEvVqltBhbw7Vw6Wqveyb92+JHFIhSEca90puJHxJ1gZRjidZrqxphEmYzykHWsFDqn2J/O7p+jEJn00kMo+YdA8/T4xwaHWSRjYzhCbkf5dm4V/1TqxGVT8CRNRbKggi0WDmCMj0QwC6jNFieGJNZgoZm9FZIQVJsaimkH4+in63zSLFlS+dFPM1S6WONJwBMdwCgU4hxpcQx0aQCzee3iEJydxHpxn52XRmnKWM4fwQ87rJw5MkC0=</latexit>

n = 8 · 1
10 + 1 · 1

102 + 3 · 1
103 + 8 · 1

104 + 1 · 1
105 + 3 · 1

106 + · · ·

<latexit sha1_base64="+uDGCDbkksx0JTguYZ7grKP3Tr4="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

Então

<latexit sha1_base64="PxMxhWDoPtNTYYkZRXMBoMmJ2Vg=">AAAB93icdZDLSgMxFIbP1Futt6pLN8EiuCrTOq3triiCywr2Au1QMmnahmaSIckIQ+mLuHGhiFtfxZ1rX8T0IqjoD4Gf/5zDOfmCiDNtXPfdSa2srq1vpDczW9s7u3vZ/YOmlrEitEEkl6odYE05E7RhmOG0HSmKw4DTVjC+nNVbd1RpJsWtSSLqh3go2IARbGw0gisQYOADJCDIQKaXzbn5gudVzjxkTbHqlUvWlEvVqltBhbw7Vw6Wqveyb92+JHFIhSEca90puJHxJ1gZRjidZrqxphEmYzykHWsFDqn2J/O7p+jEJn00kMo+YdA8/T4xwaHWSRjYzhCbkf5dm4V/1TqxGVT8CRNRbKggi0WDmCMj0QwC6jNFieGJNZgoZm9FZIQVJsaimkH4+in63zSLFlS+dFPM1S6WONJwBMdwCgU4hxpcQx0aQCzee3iEJydxHpxn52XRmnKWM4fwQ87rJw5MkC0=</latexit>

n = 8 · 1
10 + 1 · 1

102 + 3 · 1
103 + 8 · 1

104 + 1 · 1
105 + 3 · 1

106 + · · ·

<latexit sha1_base64="+uDGCDbkksx0JTguYZ7grKP3Tr4="></latexit>

é chamada a representação decimal de
base 10 de n.

<latexit sha1_base64="UtGktQDPn+Zk3T/4nNJFujQbmuU="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

Então

<latexit sha1_base64="PxMxhWDoPtNTYYkZRXMBoMmJ2Vg=">AAAB93icdZDLSgMxFIbP1Futt6pLN8EiuCrTOq3triiCywr2Au1QMmnahmaSIckIQ+mLuHGhiFtfxZ1rX8T0IqjoD4Gf/5zDOfmCiDNtXPfdSa2srq1vpDczW9s7u3vZ/YOmlrEitEEkl6odYE05E7RhmOG0HSmKw4DTVjC+nNVbd1RpJsWtSSLqh3go2IARbGw0gisQYOADJCDIQKaXzbn5gudVzjxkTbHqlUvWlEvVqltBhbw7Vw6Wqveyb92+JHFIhSEca90puJHxJ1gZRjidZrqxphEmYzykHWsFDqn2J/O7p+jEJn00kMo+YdA8/T4xwaHWSRjYzhCbkf5dm4V/1TqxGVT8CRNRbKggi0WDmCMj0QwC6jNFieGJNZgoZm9FZIQVJsaimkH4+in63zSLFlS+dFPM1S6WONJwBMdwCgU4hxpcQx0aQCzee3iEJydxHpxn52XRmnKWM4fwQ87rJw5MkC0=</latexit>

n = 8 · 1
10 + 1 · 1

102 + 3 · 1
103 + 8 · 1

104 + 1 · 1
105 + 3 · 1

106 + · · ·

<latexit sha1_base64="+uDGCDbkksx0JTguYZ7grKP3Tr4="></latexit>

é chamada a representação decimal de
base 10 de n.

<latexit sha1_base64="UtGktQDPn+Zk3T/4nNJFujQbmuU="></latexit>

n = 813 · 1
103 + 813 · 1

106 + 813 · 1
109 + · · ·

<latexit sha1_base64="WOkZqxoIMiZljn0tP1yagZvu9RQ="></latexit>

Podemos também escrever:

<latexit sha1_base64="gejIpr5yaq4NRJw/BkVn7T9AD3g="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

Então

<latexit sha1_base64="PxMxhWDoPtNTYYkZRXMBoMmJ2Vg=">AAAB93icdZDLSgMxFIbP1Futt6pLN8EiuCrTOq3triiCywr2Au1QMmnahmaSIckIQ+mLuHGhiFtfxZ1rX8T0IqjoD4Gf/5zDOfmCiDNtXPfdSa2srq1vpDczW9s7u3vZ/YOmlrEitEEkl6odYE05E7RhmOG0HSmKw4DTVjC+nNVbd1RpJsWtSSLqh3go2IARbGw0gisQYOADJCDIQKaXzbn5gudVzjxkTbHqlUvWlEvVqltBhbw7Vw6Wqveyb92+JHFIhSEca90puJHxJ1gZRjidZrqxphEmYzykHWsFDqn2J/O7p+jEJn00kMo+YdA8/T4xwaHWSRjYzhCbkf5dm4V/1TqxGVT8CRNRbKggi0WDmCMj0QwC6jNFieGJNZgoZm9FZIQVJsaimkH4+in63zSLFlS+dFPM1S6WONJwBMdwCgU4hxpcQx0aQCzee3iEJydxHpxn52XRmnKWM4fwQ87rJw5MkC0=</latexit>

n = 8 · 1
10 + 1 · 1

102 + 3 · 1
103 + 8 · 1

104 + 1 · 1
105 + 3 · 1

106 + · · ·

<latexit sha1_base64="+uDGCDbkksx0JTguYZ7grKP3Tr4="></latexit>

é chamada a representação decimal de
base 10 de n.

<latexit sha1_base64="UtGktQDPn+Zk3T/4nNJFujQbmuU="></latexit>

n = 813 · 1
103 + 813 · 1

106 + 813 · 1
109 + · · ·

<latexit sha1_base64="WOkZqxoIMiZljn0tP1yagZvu9RQ="></latexit>

Podemos também escrever:

<latexit sha1_base64="gejIpr5yaq4NRJw/BkVn7T9AD3g="></latexit>

= 813

✓
1

103
+

1

106
+

1

109
+ · · ·

◆

<latexit sha1_base64="VkjglGqucV72KKXuv1r44/S/vjw="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

n = 813 · 1
103 + 813 · 1

106 + 813 · 1
109 + · · ·

<latexit sha1_base64="WOkZqxoIMiZljn0tP1yagZvu9RQ="></latexit>

Podemos também escrever:

<latexit sha1_base64="gejIpr5yaq4NRJw/BkVn7T9AD3g="></latexit>

= 813

✓
1

103
+

1

106
+

1

109
+ · · ·

◆

<latexit sha1_base64="VkjglGqucV72KKXuv1r44/S/vjw="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

n = 813 · 1
103 + 813 · 1

106 + 813 · 1
109 + · · ·

<latexit sha1_base64="WOkZqxoIMiZljn0tP1yagZvu9RQ="></latexit>

Podemos também escrever:

<latexit sha1_base64="gejIpr5yaq4NRJw/BkVn7T9AD3g="></latexit>

= 813

✓
1

103
+

1

106
+

1

109
+ · · ·

◆

<latexit sha1_base64="VkjglGqucV72KKXuv1r44/S/vjw="></latexit>

= 813
�
a+ ar + ar2 + · · ·

�
,

<latexit sha1_base64="s+kTKk5XO5/8tIxNHoPK19uvnN8="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

n = 813 · 1
103 + 813 · 1

106 + 813 · 1
109 + · · ·

<latexit sha1_base64="WOkZqxoIMiZljn0tP1yagZvu9RQ="></latexit>

Podemos também escrever:

<latexit sha1_base64="gejIpr5yaq4NRJw/BkVn7T9AD3g="></latexit>

= 813

✓
1

103
+

1

106
+

1

109
+ · · ·

◆

<latexit sha1_base64="VkjglGqucV72KKXuv1r44/S/vjw="></latexit>

= 813
�
a+ ar + ar2 + · · ·

�
,

<latexit sha1_base64="s+kTKk5XO5/8tIxNHoPK19uvnN8="></latexit>

onde a := 1
103 , e r := 1

103 .

<latexit sha1_base64="F2FIvIE5O9k94QcmLIvLrvK6z4U="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

n = 813 · 1
103 + 813 · 1

106 + 813 · 1
109 + · · ·

<latexit sha1_base64="WOkZqxoIMiZljn0tP1yagZvu9RQ="></latexit>

Podemos também escrever:

<latexit sha1_base64="gejIpr5yaq4NRJw/BkVn7T9AD3g="></latexit>

= 813

✓
1

103
+

1

106
+

1

109
+ · · ·

◆

<latexit sha1_base64="VkjglGqucV72KKXuv1r44/S/vjw="></latexit>

= 813
�
a+ ar + ar2 + · · ·

�
,

<latexit sha1_base64="s+kTKk5XO5/8tIxNHoPK19uvnN8="></latexit>

onde a := 1
103 , e r := 1

103 .

<latexit sha1_base64="F2FIvIE5O9k94QcmLIvLrvK6z4U="></latexit>

Usando nossa teorema, obtemos:

<latexit sha1_base64="itLHBanfDUyZA04TDzM5fCCUvmU="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

n = 813 · 1
103 + 813 · 1

106 + 813 · 1
109 + · · ·

<latexit sha1_base64="WOkZqxoIMiZljn0tP1yagZvu9RQ="></latexit>

Podemos também escrever:

<latexit sha1_base64="gejIpr5yaq4NRJw/BkVn7T9AD3g="></latexit>

= 813

✓
1

103
+

1

106
+

1

109
+ · · ·

◆

<latexit sha1_base64="VkjglGqucV72KKXuv1r44/S/vjw="></latexit>

= 813
�
a+ ar + ar2 + · · ·

�
,

<latexit sha1_base64="s+kTKk5XO5/8tIxNHoPK19uvnN8="></latexit>

onde a := 1
103 , e r := 1

103 .

<latexit sha1_base64="F2FIvIE5O9k94QcmLIvLrvK6z4U="></latexit>

Usando nossa teorema, obtemos:

<latexit sha1_base64="itLHBanfDUyZA04TDzM5fCCUvmU="></latexit>

n = 813

✓
a

1� r

◆

<latexit sha1_base64="cmYpewX0zlGlLWwzYQBXDkFDeSk="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

n = 813 · 1
103 + 813 · 1

106 + 813 · 1
109 + · · ·

<latexit sha1_base64="WOkZqxoIMiZljn0tP1yagZvu9RQ="></latexit>

Podemos também escrever:

<latexit sha1_base64="gejIpr5yaq4NRJw/BkVn7T9AD3g="></latexit>

= 813

✓
1

103
+

1

106
+

1

109
+ · · ·

◆

<latexit sha1_base64="VkjglGqucV72KKXuv1r44/S/vjw="></latexit>

= 813
�
a+ ar + ar2 + · · ·

�
,

<latexit sha1_base64="s+kTKk5XO5/8tIxNHoPK19uvnN8="></latexit>

onde a := 1
103 , e r := 1

103 .

<latexit sha1_base64="F2FIvIE5O9k94QcmLIvLrvK6z4U="></latexit>

Usando nossa teorema, obtemos:

<latexit sha1_base64="itLHBanfDUyZA04TDzM5fCCUvmU="></latexit>

n = 813

✓
a

1� r

◆

<latexit sha1_base64="cmYpewX0zlGlLWwzYQBXDkFDeSk="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

n = 813 · 1
103 + 813 · 1

106 + 813 · 1
109 + · · ·

<latexit sha1_base64="WOkZqxoIMiZljn0tP1yagZvu9RQ="></latexit>

Podemos também escrever:

<latexit sha1_base64="gejIpr5yaq4NRJw/BkVn7T9AD3g="></latexit>

= 813

✓
1

103
+

1

106
+

1

109
+ · · ·

◆

<latexit sha1_base64="VkjglGqucV72KKXuv1r44/S/vjw="></latexit>

= 813
�
a+ ar + ar2 + · · ·

�
,

<latexit sha1_base64="s+kTKk5XO5/8tIxNHoPK19uvnN8="></latexit>

onde a := 1
103 , e r := 1

103 .

<latexit sha1_base64="F2FIvIE5O9k94QcmLIvLrvK6z4U="></latexit>

Usando nossa teorema, obtemos:

<latexit sha1_base64="itLHBanfDUyZA04TDzM5fCCUvmU="></latexit>

n = 813

✓
a

1� r

◆

<latexit sha1_base64="cmYpewX0zlGlLWwzYQBXDkFDeSk="></latexit>



Exemplo.

<latexit sha1_base64="L4VOejKlInUWkwQlTwA2c1iwIhw=">AAAB8XicdVDJSgNBEO1xjXGLevTSGARPw0ycxOQWFMFjBLNgMoSeTk/SpJehu0cMIX/hxYMiXv0bb/6NnUVQ0QcFj/eqqKoXJYxq43kfztLyyuraemYju7m1vbOb29tvaJkqTOpYMqlaEdKEUUHqhhpGWokiiEeMNKPhxdRv3hGlqRQ3ZpSQkKO+oDHFyFjp9vKe8IRJF8JuLu+5fhCUTwNoSaESlIqWlIqVileGvuvNkAcL1Lq5905P4pQTYTBDWrd9LzHhGClDMSOTbCfVJEF4iPqkbalAnOhwPLt4Ao+t0oOxVLaEgTP1+8QYca1HPLKdHJmB/u1Nxb+8dmricjimIkkNEXi+KE4ZNBJO34c9qgg2bGQJworaWyEeIIWwsSFlbQhfn8L/SaNgg3KL14V89XwRRwYcgiNwAnxwBqrgCtRAHWAgwAN4As+Odh6dF+d13rrkLGYOwA84b58IIZCE</latexit>

Seja n = .813813813813 · · ·

<latexit sha1_base64="zQ6qyuqAKHd777qqbRAoXaV3RAE=">AAACCHicdVDLTgIxFO3gC/E16tKFjWDiajIDA8LChOjGJUZ5JDAhnVKg0ulM2o4JISzd+CtuXGiMWz/BnX9jeWjU6Mm9yck596a9x48Ylcq2343EwuLS8kpyNbW2vrG5ZW7v1GQYC0yqOGShaPhIEkY5qSqqGGlEgqDAZ6TuD84mfv2GCElDfqWGEfEC1OO0SzFSWmqb+5fkGsEMhyfQKjq5r4It3AmVzLTNtG05rlvMuVCTbMkt5DUp5Esluwgdy54iDeaotM23VifEcUC4wgxJ2XTsSHkjJBTFjIxTrViSCOEB6pGmphwFRHqj6SFjeKiVDuyGQjdXcKp+3xihQMph4OvJAKm+/O1NxL+8Zqy6RW9EeRQrwvHsoW7MoArhJBXYoYJgxYaaICyo/ivEfSQQVjq7lA7h81L4P6lldVBW/iKbLp/O40iCPXAAjoADjkEZnIMKqAIMbsE9eARPxp3xYDwbL7PRhDHf2QU/YLx+ACo9lkw=</latexit>

n = 813 · 1
103 + 813 · 1

106 + 813 · 1
109 + · · ·

<latexit sha1_base64="WOkZqxoIMiZljn0tP1yagZvu9RQ="></latexit>

Podemos também escrever:

<latexit sha1_base64="gejIpr5yaq4NRJw/BkVn7T9AD3g="></latexit>

= 813

✓
1

103
+

1

106
+

1

109
+ · · ·

◆

<latexit sha1_base64="VkjglGqucV72KKXuv1r44/S/vjw="></latexit>

= 813
�
a+ ar + ar2 + · · ·

�
,

<latexit sha1_base64="s+kTKk5XO5/8tIxNHoPK19uvnN8="></latexit>

onde a := 1
103 , e r := 1

103 .

<latexit sha1_base64="F2FIvIE5O9k94QcmLIvLrvK6z4U="></latexit>

Usando nossa teorema, obtemos:

<latexit sha1_base64="itLHBanfDUyZA04TDzM5fCCUvmU="></latexit>

n = 813

✓
a

1� r

◆

<latexit sha1_base64="cmYpewX0zlGlLWwzYQBXDkFDeSk="></latexit>













































Se cuidem!

<latexit sha1_base64="ylsUkbxmCmyTBffWaZ6JhbEJMn8=">AAAB83icdVBNS8NAEN3Urxq/qh69rBbBU0lare2t6MVjRVsLbSibzaRduvlgdyOU0L/hxYMiXv0z3vw3btoIKvpg4PHeDDPz3JgzqSzrwygsLa+srhXXzY3Nre2d0u5eV0aJoNChEY9EzyUSOAuho5ji0IsFkMDlcOdOLjP/7h6EZFF4q6YxOAEZhcxnlCgtDW4A04R5EBya5rBUtipWvdqwm1iTOTRpVuu1eg3buVJGOdrD0vvAi2gSQKgoJ1L2bStWTkqEYpTDzBwkEmJCJ2QEfU1DEoB00vnNM3ysFQ/7kdAVKjxXv0+kJJByGri6MyBqLH97mfiX10+U33BSFsaJgpAuFvkJxyrCWQDYYwKo4lNNCBVM34rpmAhClY4pC+HrU/w/6VYr9mnl7Lpabl3kcRTRATpCJ8hG56iFrlAbdRBFMXpAT+jZSIxH48V4XbQWjHxmH/2A8fYJgvqQsw==</latexit>


