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Introdução à Computação

<latexit sha1_base64="hIbI+7i52l/IZ4pZJJJXtHJcLk8="></latexit>

<latexit sha1_base64="GW5FKKQOnT3ZzgYYOe2Pvfew6ZQ=">AAACC3icdVDLSgMxFL3js9bXqEs3wSK4kCEz6rTLohs3QgX7gLaUTJrWYGYyJBmhFPdu/BU3LhRx6w+48wv8DdOHoKIHbjg5516Se6JUcG0wfndmZufmFxZzS/nlldW1dXdjs6ZlpiirUimkakREM8ETVjXcCNZIFSNxJFg9ujoZ+fVrpjSXyYUZpKwdk37Ce5wSYyXpboAPRUDQBWbPMyCg4AMk7NtbANhW0HEL2PODsOgXEfZwMcThiJQOwqOwhHwPj1GAKSod963VlTSLWWKoIFo3fZya9pAow6lgN/lWpllK6BXps6alCYmZbg/Hu9ygXat0UU8qW4lBY/X7xJDEWg/iyHbGxFzq395I/MtrZqZXag95kmaGJXTyUC8TyEg0CgZ1uWLUiIElhCpu/4roJVGEGhtf3obwtSn6n9QCzw+9w/OgUD6expGDbdiBvXHMZTiFClSBwi3cwyM8OXfOg/PsvExaZ5zpzBb8gPP6CcgAk1Q=</latexit>

17 de Março, 2022

<latexit sha1_base64="fHG2hsxAy2QoIp8gjnMxk50SBSo=">AAAB7XicdVBNS8NAEN3Ur1q/qh69LBbBU0iiJj1WvXisYFuhDWWz3bRrN7thdyOU0P/gxYMiXv0/3vw3btoKKvpg4PHeDDPzopRRpR3nwyotLa+srpXXKxubW9s71d29thKZxKSFBRPyNkKKMMpJS1PNyG0qCUoiRjrR+LLwO/dEKir4jZ6kJEzQkNOYYqSN1D7PGIJev1pzbNfzAzeAju0EvuMXpH7in/l16NrODDWwQLNffe8NBM4SwjVmSKmu66Q6zJHUFDMyrfQyRVKEx2hIuoZylBAV5rNrp/DIKAMYC2mKazhTv0/kKFFqkkSmM0F6pH57hfiX1810XA9zytNME47ni+KMQS1g8TocUEmwZhNDEJbU3ArxCEmEtQmoYkL4+hT+T9qe7fr26bVXa1ws4iiDA3AIjoELAtAAV6AJWgCDO/AAnsCzJaxH68V6nbeWrMXMPvgB6+0TM2qO6A==</latexit>

Aula 2

<latexit sha1_base64="0GNXE1XBsB34H06fYMcXTJ2l+c8=">AAAB+HicdVDLSgMxFM34rPXRqks3wSK4GpNqp13WdmMXQgX7gLaUTJppQzMPkoxQh36JGxeKuPVT3Pk3pg9BRQ9cOJxzL/fe40aCK43Qh7Wyura+sZnaSm/v7O5lsvsHTRXGkrIGDUUo2y5RTPCANTTXgrUjyYjvCtZyx9WZ37pjUvEwuNWTiPV8Mgy4xynRRupnM9eXVYRx4axWqRUM6WdzyMZ5p4iLENmo6CBnRkrnTsEpQWyjOXJgiXo/+94dhDT2WaCpIEp1MIp0LyFScyrYNN2NFYsIHZMh6xgaEJ+pXjI/fApPjDKAXihNBRrO1e8TCfGVmviu6fSJHqnf3kz8y+vE2iv1Eh5EsWYBXSzyYgF1CGcpwAGXjGoxMYRQyc2tkI6IJFSbrNImhK9P4f+kmbexY1/c5HPlyjKOFDgCx+AUYFAEZXAF6qABKIjBA3gCz9a99Wi9WK+L1hVrOXMIfsB6+wRlFZEA</latexit>

MAC0115/IBI5011



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>

2.

<latexit sha1_base64="wezHf2meGxwzHkZXHrAdihhoRK0=">AAAB6XicdVDLSsNAFL2pr1pfVZduBovgKiStrXFXdOOyin1AG8pkOmmHTiZhZiKU0D9w40IRt/6RO//G6UNQ0QMXDufcy733BAlnSjvOh5VbWV1b38hvFra2d3b3ivsHLRWnktAmiXksOwFWlDNBm5ppTjuJpDgKOG0H46uZ376nUrFY3OlJQv0IDwULGcHaSLdlu18sObZbqxogx3YqXrVyYYjnOrWah1zbmaMESzT6xffeICZpRIUmHCvVdZ1E+xmWmhFOp4VeqmiCyRgPaddQgSOq/Gx+6RSdGGWAwliaEhrN1e8TGY6UmkSB6YywHqnf3kz8y+umOvT8jIkk1VSQxaIw5UjHaPY2GjBJieYTQzCRzNyKyAhLTLQJp2BC+PoU/U9aZds9s6s35VL9chlHHo7gGE7BhXOowzU0oAkEQniAJ3i2xtaj9WK9Llpz1nLmEH7AevsEYk6NSA==</latexit>

História dos computadores

<latexit sha1_base64="a0gWwJYhuUPd3yksTnexjXEzDG4="></latexit>

Começando a conhecer Python

<latexit sha1_base64="rPKOP6+7Lb32qmTUxJrdP5OY/5I="></latexit>

3. Variáveis, expressões e comandos

<latexit sha1_base64="M+IDXzwfSt1vOFdm9FDpwAXcvCM="></latexit>

4. O laço WHILE

<latexit sha1_base64="yC3do0TQKmsmfiEf5loFK5mzWdg="></latexit>



História dos computadores

<latexit sha1_base64="a0gWwJYhuUPd3yksTnexjXEzDG4="></latexit>

(online slides)

<latexit sha1_base64="WJ0sxnNfvRbNVp7sjG2Yr5St4RE=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0Wom5CkVZtd0Y3LCvYBbSiTyaQdOpmEmYlQS7/EjQtF3Pop7vwbJ20FFT0wcDjnHu6dE6SMSmXbH8bK6tr6xmZhq7i9s7tXMvcP2jLJBCYtnLBEdAMkCaOctBRVjHRTQVAcMNIJxle537kjQtKE36pJSvwYDTmNKEZKSwOzVEl4noWS0ZDI04FZti3Hq7k1B9qW63i2V9XEq1fPteJY9hxlsERzYL73wwRnMeEKMyRlz7FT5U+RUBQzMiv2M0lShMdoSHqachQT6U/nh8/giVZCGCVCP67gXP2emKJYykkc6MkYqZH87eXiX14vU1Hdn1KeZopwvFgUZQyqBOYtwJAKghWbaIKwoPpWiEdIIKx0V0VdwtdP4f+k7VpOzTq7ccuNy2UdBXAEjkEFOOACNMA1aIIWwCADD+AJPBv3xqPxYrwuRleMZeYQ/IDx9gmQ9pMN</latexit>



A (BRIEF) HISTORY OF 
COMPUTING

By Dane Paschal



BIASES

❖Amero-Euro centric 

❖Computer science centric 

❖Google centric



ANCIENT ORIGINS

❖Counting is hard… 

• The Human Brain 
• Abacus 
• Numerals



THE 1700’S AND 1800’S

❖Computing as a job 

• Moved beyond governmental in a big way 
• Industries now need large pools of  computing power 
• Scientific inquiry requires more brainpower and number crunching 

❖Inventions 

• Pascal’s wheel 
• Slide rules 
• Napeir’s bones 
• Jacquard’s loom  ! programmable!



BABBAGE AND LOVELACE

❖Charles Babbage 

• Math professor at Trinity College in Cambridge 
• Difference engine 
• Analytical engine 

• Mill and store (cpu and memory) 

❖Ada Augusta, Countess of  Lovelace 

• Amazing mathematician, helped Babbage 
• “first programmer”



Ada Lovelace descreve um algoritmo para a Máquina
Anaĺıtica para calcular os números de Bernoulli.
É considerado o primeiro algoritmo publicado
especificamente adaptado para implementação em um
computador, e Ada Lovelace tem sido frequentemente
citada como a primeira programadora de computador
por este motivo.

<latexit sha1_base64="wDBC2QcxClA7uxc9hgm0G9CPe0U="></latexit>

(1815 - 1852)

<latexit sha1_base64="+8gct1ZsdWwV3ih4nlG0MKdWeiw=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6cJhMW53ZFd24rGAf0A4lk2ba0MzDJFMoQ7/DjQtF3Pox7vwb04egogcuHM65l3vv8RPOpLKsD2NldW19YzO3ld/e2d3bLxwcNmWcCkIbJOaxaPtYUs4i2lBMcdpOBMWhz2nLH13P/NaYCsni6E5NEuqFeBCxgBGstOSVkIOq8Bwip2qf9QpFy0Ruxa4gaJk2ci23rInrlC+0gkxrjiJYot4rvHf7MUlDGinCsZQdZCXKy7BQjHA6zXdTSRNMRnhAO5pGOKTSy+ZHT+GpVvowiIWuSMG5+n0iw6GUk9DXnSFWQ/nbm4l/eZ1UBY6XsShJFY3IYlGQcqhiOEsA9pmgRPGJJpgIpm+FZIgFJkrnlNchfH0K/ydN20QVs3prF2tXyzhy4BicgBJA4BLUwA2ogwYg4B48gCfwbIyNR+PFeF20rhjLmSPwA8bbJ/6hj6s=</latexit>



HOLLERITH AND THE CENSUS

❖U.S. needed help with the 1890 census 

• Dr. Herman Hollerith, statistician and inventor was hired to help 
• Took punch cards from the Jacquard loom and turned it into a punch card 

database! 
• Cut down the census tabulation by 6 years (from 8 to 2) saving millions 
• Founds company that would become IBM  

• Production of  punch-card machines and  
mechanical calculators 



 ELECTRICITY AND BINARY

❖Konrad Zuse 

• Civil engineer 
• “you can say I was too lazy to calculate so I invented the computer” 
• Created the Z1 using binary and electrical circuits  
• Drafted into German military for WWII, but was soon hired to build the 

Z2 
• Saw the use of  vacuum tubes for faster computing, but calculated it would 

take too long to implement. 



LEARNING TO LOVE THE BOMBE

❖Alan Turing 

• Hired by England to crack codes set by the enigma machine (the bombe) 
• Electrical machine using logical operators to brute force a solution to enigma settings 

• Turing machines 
• Turing test and AI



ARTILLERY AND VACUUM TUBES

❖ENIAC (Electronic Numerical Integrator And Computer) 

• Artillery and bombing tables took too long 
• Military hired  Dr. Presper Eckert and Dr. John Mauchly for a solution 
• Began in 1943, announced in 1946, cost $500,000, weighed roughly 30 

tons, required 18k vacuum tubes! 
• Was thought impossible, too unreliable 
• Programmed by wire…



TRANSISTORS AND THE UNIVAC

❖Transistors came about from research at AT&T’s Bell Labs and was the 
work of  Berdeen, Brattain, and Shockley 

❖was a smaller, faster, safer, cheaper and more reliable version of  the 
vacuum tube 

❖1950’s census is taking too long, the census needs help again 

❖Hires the makers of  the ENIAC to take advantage of  the transistor.  

❖The result is the UNIVAC I, which predicts the 1952 presidential election, 
shocking all with Eisenhower’s victory



LANGUAGES!

❖With the success of  the UNIVAC and other large computers, more 

people are taking advantage of  them.  

❖Programming these computers is tough stuff… either it’s binay or 

assembly coding 

❖FORTRAM (Formula Translation)  (John Backus, 1954) comes about the 

help mathematicians. One of  the first “high level” languages 

❖COBOL (Common Business-oriented Language) ( Grace Hopper 1959) 

comes about to help businesses program.



ERMA AND MICR

❖1955, Bank of  America announces it’s latest project with the Stanford 

Research Institute: ERMA the Electronic Record Method of  Accounting 

❖Seeks to revolutionize the banking industry with raw computing power 

❖ERMA comes equipped with MICR (Magnetic Ink Character 

Recognition) allows computers to read checks and changes the consumer 

experience forever. 



INTEGRATED CIRCUITS AND THE SPACE RACE

❖The “Tyranny of  Numbers” 

❖Seeking to miniaturize transistors, Jock Kilby and Robert Noyce 
separately come upon the Integrated circuit 

❖Combines transistors, resistors, capacitors, and all the wiring onto a single 
chip of  semiconductor material 

❖Smaller, safer, faster, more reliable, easier to make, but more expensive 

❖Wasn’t until the manned mission to the moon that they were put into use 
on a large scale (1960ish)



OF MICE AND FOLDERS

❖Much like computer programming, computer interfaces are designed for 
and by a specialized group. All interaction is either physical or text.  

❖A wider group of  individuals were using computers (they were getting 
smaller and more prevalent), they required a very specific skill sets to use. 

❖Machine interaction becomes a field of  study 

❖Doug Engelbart invents mouse, uses it in conjunction with one of  the 
first GUI’s (1964) 

❖Not the first interactive tool, but one that stuck around along with the 
“office” metaphor (files, folders, projects, desktops)



THE INTERNET AND GLOBAL 
THERMONUCLEAR WAR

❖1969 ARPAnet, links computers with a standard protocol for the flow of  information.  

❖Started with 4 university computers, grew quickly in both size and structure 

❖Innovations included: email, telnet (remote computing), and FTP (file transfer protocol). 

❖As it became larger, became unsafe for strictly military applications (MILnet) 

❖Spawned Local Area Networks (LAN’s) 

❖NSFnet (National Science Foundation network) starts as a LAN, branches out to 
connect other LAN’s (1986), starts to replace ARPAnet (closed 1990) for universities, 
evolves into the current internet. 



RAMMING SPEED! AND MICROPROCESSORS

❖The integrated circuit improves processing speed so much that memory speed (especially 
for non-sequential memory) becomes an issue.  

❖In 1970, Intel comes out with the first Dynamic Random Access Memory (DRAM) 

❖RAM had been around since 1947, this makes it smaller and faster, mass marketed.  

❖1969-1971 Fredrico Faggin at Intel designs the first microprocessor, thus completing all 
of  the hardware components necessary for the personal computer



SMALLTALK AND OBJECTS

❖1960’s and 70’s saw the rise of  many new programming languages 

including BASIC, C (what comes after B), Pascal, and Smalltalk 

❖Smalltalk is one of  the most influential object oriented languages, based 

on the ideas of  encapsulation, message passing, and modular 

programming.  

❖Revolutionized how computer programs were written. 



DONALD KNUTH

❖Often called the “Father of  Computer Science” 

❖As a child he won an anagram competition for “Ziegler's Giant Bar”, 
finding over 4,500 words that could be made out of  those letters (2,000 
more than the judges of  the competition had found) 

❖Barely chose physics over music as a major at Case Institute of  
Technology 

❖Wrote: “The Art of  Computer Programming” a guide to programming 
algorithms and their analysis that helped set computer science apart form 
other disciplines. 



Começando a conhecer Python

<latexit sha1_base64="rPKOP6+7Lb32qmTUxJrdP5OY/5I="></latexit>





n = 0
M = 11
while n < M :

<latexit sha1_base64="wSsYN3PNxRzmRzZ47K1KMRrmvCc="></latexit>

n = n+ 1

<latexit sha1_base64="t/9ncC4gA5+TU/E4ot/E64Afm6s=">AAAB8HicdVDLSsNAFJ3UV62vqks3g60gCCFJqzYLoejGZQX7kDaUyXTSDp1MwsxEKKFf4caFIm79HHf+jZO2gooeuHA4517uvcePGZXKsj6M3NLyyupafr2wsbm1vVPc3WvJKBGYNHHEItHxkSSMctJUVDHSiQVBoc9I2x9fZX77nghJI36rJjHxQjTkNKAYKS3dlfkF5Cd2udAvlizTdqtO1YaW6diu5VY0cWuVM63YpjVDCSzQ6Bffe4MIJyHhCjMkZde2YuWlSCiKGZkWeokkMcJjNCRdTTkKifTS2cFTeKSVAQwioYsrOFO/T6QolHIS+rozRGokf3uZ+JfXTVRQ81LK40QRjueLgoRBFcHseziggmDFJpogLKi+FeIREggrnVEWwten8H/Scky7ap7eOKX65SKOPDgAh+AY2OAc1ME1aIAmwCAED+AJPBvCeDRejNd5a85YzOyDHzDePgGyq48N</latexit>

Exemplo simples:

<latexit sha1_base64="tYVqpP5c0twfyVziQ50pKCKqGWc=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcy0VTuuiiK4rGBroR1KJr3ThmYeJJliGfonblwo4tY/ceffmD4EFT1wuYdz7iU3x084k8q2P4zc0vLK6lp+vbCxubW9Y+7uNWWcCgoNGvNYtHwigbMIGoopDq1EAAl9Dnf+8HLq341ASBZHt2qcgBeSfsQCRonSUtc0r+4hTHiMJdMN5HnXLNqW41ZKFQfbVslxbbesiVstn2rFsewZimiBetd87/RimoYQKcqJlG3HTpSXEaEY5TApdFIJCaFD0oe2phEJQXrZ7PIJPtJKDwex0BUpPFO/b2QklHIc+noyJGogf3tT8S+vnaqg6mUsSlIFEZ0/FKQcqxhPY8A9JoAqPtaEUMH0rZgOiCBU6bAKOoSvn+L/SbNkORXr5KZUrF0s4sijA3SIjpGDzlANXaM6aiCKRugBPaFnIzMejRfjdT6aMxY7++gHjLdP08qTzg==</latexit>



n = 0
M = 11
while n < M :

<latexit sha1_base64="wSsYN3PNxRzmRzZ47K1KMRrmvCc="></latexit>

n = n+ 1

<latexit sha1_base64="t/9ncC4gA5+TU/E4ot/E64Afm6s=">AAAB8HicdVDLSsNAFJ3UV62vqks3g60gCCFJqzYLoejGZQX7kDaUyXTSDp1MwsxEKKFf4caFIm79HHf+jZO2gooeuHA4517uvcePGZXKsj6M3NLyyupafr2wsbm1vVPc3WvJKBGYNHHEItHxkSSMctJUVDHSiQVBoc9I2x9fZX77nghJI36rJjHxQjTkNKAYKS3dlfkF5Cd2udAvlizTdqtO1YaW6diu5VY0cWuVM63YpjVDCSzQ6Bffe4MIJyHhCjMkZde2YuWlSCiKGZkWeokkMcJjNCRdTTkKifTS2cFTeKSVAQwioYsrOFO/T6QolHIS+rozRGokf3uZ+JfXTVRQ81LK40QRjueLgoRBFcHseziggmDFJpogLKi+FeIREggrnVEWwten8H/Scky7ap7eOKX65SKOPDgAh+AY2OAc1ME1aIAmwCAED+AJPBvCeDRejNd5a85YzOyDHzDePgGyq48N</latexit>

Exemplo simples:

<latexit sha1_base64="tYVqpP5c0twfyVziQ50pKCKqGWc=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcy0VTuuiiK4rGBroR1KJr3ThmYeJJliGfonblwo4tY/ceffmD4EFT1wuYdz7iU3x084k8q2P4zc0vLK6lp+vbCxubW9Y+7uNWWcCgoNGvNYtHwigbMIGoopDq1EAAl9Dnf+8HLq341ASBZHt2qcgBeSfsQCRonSUtc0r+4hTHiMJdMN5HnXLNqW41ZKFQfbVslxbbesiVstn2rFsewZimiBetd87/RimoYQKcqJlG3HTpSXEaEY5TApdFIJCaFD0oe2phEJQXrZ7PIJPtJKDwex0BUpPFO/b2QklHIc+noyJGogf3tT8S+vnaqg6mUsSlIFEZ0/FKQcqxhPY8A9JoAqPtaEUMH0rZgOiCBU6bAKOoSvn+L/SbNkORXr5KZUrF0s4sijA3SIjpGDzlANXaM6aiCKRugBPaFnIzMejRfjdT6aMxY7++gHjLdP08qTzg==</latexit>

soma = 0 # vamos definir um outra variável
n = 0
M = 11

<latexit sha1_base64="iOQmPfUXGacPyTICOzqacwJa8Ic="></latexit>

while n < M :

<latexit sha1_base64="Zpot0+keHE0fUeFmuzaOxY+2DuU=">AAAB/XicdVDLSsNAFJ3UV42v+ti5GWwFVyFJqzbioujGjVDBPqANZTKdtkMnkzAzUWop/oobF4q49T/c+TdOH4KKHrhwOOde7r0niBmVyrY/jNTc/MLiUnrZXFldW9/IbG5VZZQITCo4YpGoB0gSRjmpKKoYqceCoDBgpBb0z8d+7YYISSN+rQYx8UPU5bRDMVJaamV2bnuUEZjj8BRe5k5ME2q0MlnbcryCW3CgbbmOZ3t5Tbxi/kgrjmVPkAUzlFuZ92Y7wklIuMIMSdlw7Fj5QyQUxYyMzGYiSYxwH3VJQ1OOQiL94eT6EdzXSht2IqGLKzhRv08MUSjlIAx0Z4hUT/72xuJfXiNRnaI/pDxOFOF4uqiTMKgiOI4CtqkgWLGBJggLqm+FuIcEwkoHZuoQvj6F/5OqazkF6/DKzZbOZnGkwS7YAwfAAcegBC5AGVQABnfgATyBZ+PeeDRejNdpa8qYzWyDHzDePgHpg5JL</latexit>

n = n+ 1
soma = soma+ n

<latexit sha1_base64="ulPIaQQkFnHZN9TJA5sokHEmSHU="></latexit>



Exemplo simples:

<latexit sha1_base64="tYVqpP5c0twfyVziQ50pKCKqGWc=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcy0VTuuiiK4rGBroR1KJr3ThmYeJJliGfonblwo4tY/ceffmD4EFT1wuYdz7iU3x084k8q2P4zc0vLK6lp+vbCxubW9Y+7uNWWcCgoNGvNYtHwigbMIGoopDq1EAAl9Dnf+8HLq341ASBZHt2qcgBeSfsQCRonSUtc0r+4hTHiMJdMN5HnXLNqW41ZKFQfbVslxbbesiVstn2rFsewZimiBetd87/RimoYQKcqJlG3HTpSXEaEY5TApdFIJCaFD0oe2phEJQXrZ7PIJPtJKDwex0BUpPFO/b2QklHIc+noyJGogf3tT8S+vnaqg6mUsSlIFEZ0/FKQcqxhPY8A9JoAqPtaEUMH0rZgOiCBU6bAKOoSvn+L/SbNkORXr5KZUrF0s4sijA3SIjpGDzlANXaM6aiCKRugBPaFnIzMejRfjdT6aMxY7++gHjLdP08qTzg==</latexit>

soma = 0 # vamos definir um outra variável
n = 0
M = 11

<latexit sha1_base64="iOQmPfUXGacPyTICOzqacwJa8Ic="></latexit>

while n < M :

<latexit sha1_base64="Zpot0+keHE0fUeFmuzaOxY+2DuU=">AAAB/XicdVDLSsNAFJ3UV42v+ti5GWwFVyFJqzbioujGjVDBPqANZTKdtkMnkzAzUWop/oobF4q49T/c+TdOH4KKHrhwOOde7r0niBmVyrY/jNTc/MLiUnrZXFldW9/IbG5VZZQITCo4YpGoB0gSRjmpKKoYqceCoDBgpBb0z8d+7YYISSN+rQYx8UPU5bRDMVJaamV2bnuUEZjj8BRe5k5ME2q0MlnbcryCW3CgbbmOZ3t5Tbxi/kgrjmVPkAUzlFuZ92Y7wklIuMIMSdlw7Fj5QyQUxYyMzGYiSYxwH3VJQ1OOQiL94eT6EdzXSht2IqGLKzhRv08MUSjlIAx0Z4hUT/72xuJfXiNRnaI/pDxOFOF4uqiTMKgiOI4CtqkgWLGBJggLqm+FuIcEwkoHZuoQvj6F/5OqazkF6/DKzZbOZnGkwS7YAwfAAcegBC5AGVQABnfgATyBZ+PeeDRejNdpa8qYzWyDHzDePgHpg5JL</latexit>

n = n+ 1
soma = soma+ n

<latexit sha1_base64="ulPIaQQkFnHZN9TJA5sokHEmSHU="></latexit>



Top 7 excuses for not doing homework

1. I accidentally divided by zero and my paper burst into flames.

2. I could only get arbitrarily close to my textbook. I couldn’t actually reach
it.

3. I have the proof, but there isn’t room to write it in this margin.

4. I was watching the World Series and got tied up trying to prove that it
converged.

5. I have a solar powered calculator and it was cloudy.

6. I locked the paper in my trunk, but a four-dimensional dog got into the
trunk and ate it.

7. I could have sworn I put the homework inside a Klein bottle, but this
morning I couldn’t find it.

<latexit sha1_base64="OOlrRfaLEmQb2scw8ct27IjTeFY="></latexit>



Se cuidem!

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


