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No divisors/factors except 1 and itself. 5 - yes. 9 - no.
2,3,5,7,11,13,17, 19, ...

Goal: find really, really, really large prime numbers )

Why: cryptography, error correction...
But, really — for the shear thrill of it
History: ancient Greeks, ... Renaissance mathematicians, ...
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2013 17,425,170 GIMPS, Woltman, thousands of PC'’s
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Is this 100 digit number prime? — use trial division

If even, done = not prime
If multiple of 3, done = not prime
If multiple of 5, done =- not prime

Check multiples up to ... sqrt of the number

e 6 66 o6 o

If no divisors found, number is prime

Very fast on most composite numbers

Very slow to prove a number prime
(sqrt of 100 digit number ~ 10%°)



to a computer?

6/12



to a computer?
@ 3Gz CPU means

6/12



to a computer?

@ 3Gz CPU means < 3 - 10 instructions/second

6/12



to a computer?

@ 3Gz CPU means < 3 - 10 instructions/second
o If you have 1000 CPU's,

6/12



to a computer?

@ 3Gz CPU means < 3 - 10 instructions/second
o If you have 1000 CPU’s, < 3 - 10%? instructions/second

6/12



to a computer?

@ 3Gz CPU means < 3 - 10 instructions/second

o If you have 1000 CPU’s, < 3 - 10%? instructions/second
< 9.5- 10 instructions/year

6/12



to a computer?

@ 3Gz CPU means < 3 - 10 instructions/second

o If you have 1000 CPU’s, < 3 - 10%? instructions/second
< 9.5- 10 instructions/year

@ Trial divison too slow for prime proof!

6/12
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@ 3Gz CPU means < 3 - 10 instructions/second

o If you have 1000 CPU’s, < 3 - 10%? instructions/second
< 9.5- 10 instructions/year

@ Trial divison too slow for prime proof!

@ We need a faster method...
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Computing resources )

@ 75 PCs running continuously

@ Another 75 or so on the weekends
@ Use more PCs...

e Use graphic cards/GPUs...
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Finding a very large prime

@ Choose a number N (such that N £ 1 is factored)
o Eg., set N=k- 23,330,000 4 1k small

Test N for small factors [pick new N if any found]

Run Fermat prime test on N [pick new N if fails]

Run Lucas test to prove N prime [pick new N if fails]

Repeat until all tests passed
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Thank You, The End
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Thank You, The End

@ kinnejeff.com/talks.html| — these slides, and a more detailed talk
about this research

@ Prime Pages, by Chris Caldwell — THE source of information on
prime records, and the official prime records database

@ Software/libraries we use: GMP, OpenPFGW

Ackowledgments

@ Funding : Indiana Academy of Sciences;
Indiana State University, Office of the President

@ Computing : Indiana State University — Office of Information
Technology; Departments of Mathematics and Computer Science,
Chemistry and Physics, Languages Literatures and Linguistics,
Electronics and Computer Engineering Technology, Built
Environment



http://www.kinnejeff.com/talks.html
http://primes.utm.edu
http://gmplib.org
http://sourceforge.net/projects/openpfgw/

