
SummBaby Number Theory

* mainly divisibility-related

Notation

· alb labe) means that "a" is a factor of "b" (mostly 2-0)

-> it : b =ak for some UEL

Question : Given a 3 b
, now do we tell if alb ?

* in practice , given alb
, we can find a unique a 3r such that : b = gatr & Orca

-> if r=o the all

-> gedlab) Ir

Definition

1. Given a,
bEX"

,
the greatest common divisor of a <b is d = gad(ab)

-> where if na3 nlb => nd

-> example : gcd(432 , 278)

432 = 1 . 278 + 154

=l
= g(d(278 ,

154) z
= g(d(30 , 4)

278 = 1) 154) + 124 30 = 7(4) +2

=)
= gcd(154 , 124)> => = g(d(4,2)

154 = 1(124) +30 y= 2(2) = 0

=> =g(d(124 , 30) this is called The Euclidean Algorithm

124 = 4(30)74

-> ged(ab) (ocab)

b=

ga + ro 02ra

a=

q, rotr ,
U2r, r

ro = q2W++z or,

·

rem = gcdlaib) =re

-> The Euclidean Algorithm terminates after finitely many steps because ro > V > E ... is a strictly decreasing sequence of non-negative integers

-> has a max length rotI before hitting o

2. p> 1 is prime if p is only divisible by 1 and itself

eie : ged(1 ,p) = 1
, ged(2 ,p) = 1

, gcd(3 , p) = )
... gcd(p-1

, p) = 1

Proposition :

· If p is prime & plab then pla or plb

· Proof : Assume p is prime 3 plab but pla (to show plb)

↳
lie b= pk for KEX) Temma: If gednikl=d then there are xyED such that dentyl

pa = gcd(p , a) = 1 -> proof n=

gok
+r

, rm-z = qmm-tim = Um= rm-2-qmim-
~

↑
m

=
=k - n=>There are by EX such that ant py

= / k= q, % + r

i T

Y=> abx + pby =b rm = d

↓=> plb because plabe 3 plpby ·Em+n
= O


