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Pythagorean Triplets

Consider the three numbers 3, 4, 5.
3%+ 4% = 52,
Similarly, 5% + 122 = 13

These are examples of Pythagorean triplets.

32, 42_ g2 112 +60% - 612
52+122=132 12:+352=3T2
g2 152172 132 +84% - 85%

TE +242 =252 ED: +212 =292
92+402=412 1EE+532=552




Fermat's Last Theorem

It is impossible to find
integers a, b, ¢ with

a" + b" = c"

for n greater than 3.
i.e.there are no

three numbers such that,
say,

LAST THEOREM
a® + b = ¢2. ~ SIMON SINGH

Simon Singh's Fermat's Last Theorem



Pierre Fermat (1601 — 1665)

French Lawyer and
Mathematician,
contributed to many
fields.

With Blaise Pascal he
was one of the

founders of the
Theory of Probability.




Proof of
Fermat's LLast Theorem
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Definition of Primes

A number which has no factor other than
1 is known as a Prime Number (PN).

1 is not considered a prime.

2 is the only even prime.
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How Many Primes?

There is an infinite number of PNs.

If there was a finite number of primes,
then their product + 1 =

mUST GISO be a pr'lme "I'need to know every prime

254 :
number under 10= for a project I

1x2x3x7x11x13 + 1 = 6007 B

By the PNT we see this list has

D iVide *h is by 1' he about 1.74 % 10 primes on it.

The student will not be completing

this project. All the computer

p r.o d u CT 6 OO 6 / yo U 9 eT memory ever built together could
not store such a list.
a remainder of 1. b



(Christian) Goldbach's
Conjecture

[42=5+37.42=11+351,42=13 +29,42 =19 + 23)

Any even humber
E greater than 2 Rl e e -
cah be R el i kg
expressed as
the sum of two
Prime Numbers
P and Q, Thus

for every E,

E=P+Q.

distribution of the number of representations




Fermat Numbers

Take a number n. Any number in the form

is called a Fermat number.
If it is a prime, it is called a
Fermat prime.

Fermat Number = 2A(2”n)+1  Prime?

3 Yes

We are sure | 5 Yes
. 17 Yes

of only five N

Fermat primes. 65,537  Yes
4,294,967,297 No

18,446,744,073,709,600,000  No

, ...as far as has been calculated... ...No...




Mersenne Numbers and
Mersenne Primes

Take any prime number p.

Then M, =2r-1
Is a Mersenne number. e

If it isaprime,itisa ==
Mersenne Prime.

Thus 211213 - 1 is a Mersenne == —
prime. Not all Mersenne

humbers PN. M, = 211 -1 = 20147 = 23 x 89.




Marin Mersenne (1588-1648)

He was a great thinker of the
seventeenth century. He was also a
priest. He was very highly regarded. He
was ohe of the founders of the science
of acoustics. JHRETN
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Sophie Germaine

m French mathematician
who suffered gender-
discrimination.

m But she worked on her
own, winning a grand
prize from the French
Academy of Science.

m She did work on

Fermat's last theorem.

(s
14°\I)\rrx _

RUE

SOPHIE
GERMAIN

1776 - 1
MATHEMATICIENNE




Sophie's Primes
For a given p, if 2p + 1 is also a prime,

Then p is said tfo be a Sophie Germain
Prime.

Examples:
2,3,5,11, 23, 29, 41, 53, 83, 89, 113, 131,
173,179, 191, 233, .....

The largest know SGP is:
18543637900515 x 26666671 (April 2012).
It has 200701 digits.



http://en.wikipedia.org/wiki/2_%28number%29
http://en.wikipedia.org/wiki/3_%28number%29
http://en.wikipedia.org/wiki/5_%28number%29
http://en.wikipedia.org/wiki/11_%28number%29
http://en.wikipedia.org/wiki/23_%28number%29
http://en.wikipedia.org/wiki/29_%28number%29
http://en.wikipedia.org/wiki/41_%28number%29
http://en.wikipedia.org/wiki/53_%28number%29
http://en.wikipedia.org/wiki/83_%28number%29
http://en.wikipedia.org/wiki/89_%28number%29
http://en.wikipedia.org/wiki/113_%28number%29
http://en.wikipedia.org/wiki/131_%28number%29
http://en.wikipedia.org/wiki/173_%28number%29
http://en.wikipedia.org/wiki/179_%28number%29
http://en.wikipedia.org/wiki/191_%28number%29
http://en.wikipedia.org/wiki/233_%28number%29

Twin primes

When two primes are separated by only
the number 2.

(2,3),(5,7),(11,13), (17, 19), .. (41 & 43).
1,000,000,000,061, 1,000,000,000,063)

The largest known twin primes are:
3756801695685 x 2006669 + 1
(December 2011)



Great Internet MP Search

WIMPS is an international hunt for
Mersenne primes using computers.
Begun in 1997, it has discovered 14
Mersenne primes.

Nov 1996 M(1398269)

420921 digits,

1125235 5 7 a fa BRI e J % Y oS B SR 10 PRI SR BRI IR & BRIRC: X PR Y oSl T R e SRR s Bl T P
"?3. 79, 83,89, 97, 181, 183, 197, 189, 113, 127, 131, 137, 139, 149, 151, 15
163, 167, 173, 179, 181, 191, 193, 197, 199. 211, 223, 227, 229, 233, 2392, 24

251, 257, 263, 269, 271, 277, 281, 283, 293, 307, 311, 313, 317, 331, 337, 34
349, 353, 359%2. 367, 373, 379, 383, 38%. 397, 401, 4089, 419, 421, 431, 433, 43
443, 449, 457, 461, 463, 467, 479, 487, 491, 499, 583, 589.

b 7 305 Al )

ast primes:
9998279.9998281 ,.999830892.9998321.,9998323.9998333.,.9998377.9998381.9998393.,.9998413
2998423,9998441,9998447,99984592,9998479,.9998539.,9998543,9998557,9998561,9998581
998587,.9998603.9998623.9998633.9998641,9998689.9998692.9998701,.9998719.9998741
‘E: 9998743,9998749.,.9998753,9998777,9998797,.9998801 ,999880A9,9998851,9998861,9998867
2998887.9998893.9998903,.9998929.9998962.9998971.9998977.99920847,.99998492.,.9999053
2999871 ,9999083,9999161,.9999163,9999167,.9999193,9999217,9999221,.9999233,9999271
9999277,.99992892.9999299.9999317,.9999337.9999347.9999397.9999401 .9999419.9999433
"' 9999463,9999469,9999481,9999511,9999533,9999593.,9999601 ,9999637,9999653,9999659
2999667.9999677,.9999713.,9999732.9999749.9999761.9999823.,9999863.,.9999877,.9999883
9999889.9999901.,.99999087,.9999929.9999931.9999937.,9999943,9999971.,.9999973.9999991



Longest Prime Thus Far

Curtis Cooper, a computer
science professor at the
University of Central
Missouri in Warrensburg.

The number is:
257,885,161 1

longest prime number with
17,425,170 digits.









Mod (10)



Modulo (9)

Equivalent Digit (ED)

14=9 45
49 =95 + 4
88 =9.9 + 7
N =9n + EDN)



Mod 9: Equivalent Digit

Fractions
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