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Introduction | Motes

When talking about divigon ower the integers, we mean divesion

wiath no remnaindor

Defimition

Let a b © Foa 0, we say that a dawdes b if there oosts o C &

such that & — o= We demote this, a | b and a { & when a does mot
divide b When @ | b we say a s a factor of b

Theorem
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Llet a,b, e ¢ K then

1. Fa|banda | e thona | (b 1 ).
2 KFa|b thena | b forall e

1 Fa|bandb| e, thema | e

Corollary

Ha baoo K suchthata |banda| e thera | miy | me for

nm &




Dnvizzon Algonthm |

Let a b an integer and o be a positive imteger. Then there are
unigue imbegers § and r, with:
e <rad

e quch thata — dg | r
Mot really an algorithm (traditional name). Furthes

= g & called the divident

- d & called the divisor

= g is called the quotient

* r is called the remainder, and & positee.
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Primes |

Defimition

A positive inbeger p > | s called prime if its only postive factors
arc | and p.

f a positive integer is not pnime, it & clled composite
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Primes |l

Theorem (Fundamental Theorem of Arithmetic, FTA)

Dwery positive infoger it 2 | can be writton aniquely a5 3 pame or
as the product of the powers of two or more prmcs wiitten in
rondocreasing SIEe

That &, for cwery = ¢ &, mn > |, can be writken as
no it

whore cach py is a pnime and cach ki = | & a posibe integer.
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Siewe of Eratosthenes

Prdimenars=s

Given a postree integer, e = |, how can we determine if 00 s prime
of mot?

For hundreds of years, people have dewdoped vanous tests and
algorithmes for primalty testimg. We'll ook at the oldest (and most
incfficent) of these.

Lesrmuma

i n i 3 composite intoger, thon n bas 2 pnime divisor = < R
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Sieve of Eratosthenes

Prdimenars=s

Fraat.

= Let & be 3 composite inkeger.

= [y definiton, | has a prime divisor a with | < @ <, thes
n - ab

= s camy to see that cither @ < R or b < . Otherwise, if
an the contrary, a = R and b = /m, then

.I:Ib':nu'r'l'_h,l'ri L
= Finally, cather @ or b is prime divisor or has a factor that is a

thus m has a prime divisor = < 5.
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Sieve of Eratosthenes

Alponibm

This result ghees 15 an obviows algonthm. To determine if a
numbor & & pime, we simple most test cvery pime number p with
2<ps Ju

Hikve
Imrrr : A pomtrey Iminper oo o 4
i : gl = m prima

1 mp-.dr-,]:n:.-n:uilu
| THES
admpEn Blee
EHL
L

T R T

L

E:nhninpm-mdlym:hdgﬂmuppﬂ'huurdmﬁatnﬂ

rbcoraingn.

MNotes




