Homework for 9/20 (optional)

Your homework is to complete two computational number theory tasks on a Windows or Linux
computer. After running them, review the full output, and write a paragraph or two discussing
what you observed, including anything you didn't understand in the output. Neither task is
recommended on MacOS, but if you are interested and prepared to use more advanced tools,
feel free to e-mail me and I'll suggest alternatives.

1. Primality testing

Create a GIMPS account at mersenne.org, download Prime95, and launch the application.
During setup, choose to run 1 worker on the worktype "First time PRP on Mersenne
cofactors" instead of "Whatever makes the most sense". You will receive an assignment for a
primality test on a Mersenne cofactor and the test will automatically begin. This test will usually
take between 1 and 8 hours on a modern computer, and the result will be automatically sent to
GIMPS when it's done.

You are welcome to continue running primality tests, but if you want to stop, please unreserve
the remaining assignments you have so they can be reassigned to other users. To do so, after
you have exited Prime95, log in to mersenne.org, go to Account/Team Info > My Account >
Assignments, check all the checkboxes in the table, and click "Unreserve checked exponents."
If you have 0 assignments remaining, you're good to leave the project.

2. Factoring

Download the factoring utility YAFU from https://github.com/bbuhrow/yafu/releases/tag/v3.1.9
and create a folder for the application. To find a number to factor, go to
https://www.rechenkraft.net/aliquot/AllISeq.html, and choose an unreserved aliquot sequence
with composite size (CSz) between 90 and 95 digits. You can sort by CSz by clicking on the
header. Once you've chosen a sequence, click the start term on the left to go to the FactorDB
listing for the sequence. (FactorDB has been temperamental recently, so you may need to
reload a couple times if you get an error.) Make sure the blue composite in the last known term
is still 90-95 digits; if not, you'll need to choose a different sequence. Clicking on the composite
will take you to its page, where you can copy the number from the textbox above.

Click on the YAFU application in your file browser to start it in the terminal* and type

factor (n), where n is the composite. The factorization will take up to 3 hours on a modern
computer. (If it takes only a couple minutes, a small factor was found early. In this case, you're
encouraged to try another composite.) Once the factorization is complete, the factors will be
printed to the terminal. Copy all factors into the "Report factors" box on FactorDB. If the status of
the number changes to FF (fully factored), you've successfully factored the number.

*For advanced users: by default, YAFU is single-threaded. You can use multiple threads by
launching YAFU from the command line using -threads, e.g. ~threads 12 for 12 threads.
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