
Prime Numbers
-

And a bit of modular arithmetic
, maybe defining the rationals

Recall
~

· p is prime if p)13 its only divisors are 13p

Fact

1. if P is prime ? plab , then pla or plb

2 . There an infinitely many primes

Af : Suppose , by way of contradiction , that there are only finitely many primes , say
P
, Pes ..., On

Let p= p: P2Po" ... p.

+ )

claim: p is prime (this gives the contradiction since p > pr for all K)

PaXp for all K= 1
, ... n since otherwise :

Pu(p-piP:... Pa) it Pul1 (contradiction Dis PX1)

· if P, , ...,
On is a list of all the primes then P must be composite but then some prime must divide D ...

Proposition : Suppose n is a positive integer (#1)
,
thena can be written as a product of prime numbers

Prof: By induction on n22

Base Step : (n=2)

2 is prime 3 2=2 is its own product

Induction Hypothesis : (n=1)

Every m with 2EmEK can be written as a product of primes

Inductive Step : (n=1 -> nzk+1)

Suppose n=KH then either

a) n=k+ is prime

- in which case we're done

um

D) n= kH is not prime

-> it n = kH = ed for some and such that 13 KdIn

In this case,
end are both products of primes by the induction hypothesis

- 3 so n= k+= Cd can also be written as a product of primes (multiply the products for 2nd together)

So by induction... /

Modular Arithmetic

Arithmetic "mod n" (n>2)

· Define En by a =b if n/lb-a)

In = [(a]=n/at23

[a]=n
+ [b]en = [atb]en 3 laJeno[b]en= [ab]en etcoor

· in practice, we work with 0i 1 .2 ,
0 ..

n-1 & roll over to 0 On

Fact

! Suppose n=dudkordido is the decimal version of no lie : n= dulo+ dr 10+.. -
+ d. 10 %

-> then : 31n> 3/(dutdi t. - -+ di + do)

-> EX : What is 3/1125 ?

3)(1 + 1 +2+ 5)

"



Prof : 3In =) n=0 (mod3) Lie: [n] =
g

= [0]= 3)

# drl0"+ dulok" too st d
,
lo'tdolo' = Olmod3)

↳=> drl" +dry (
*"

+...+ dil'tdol" = Olmod3) since 10 = /(mod3)

(=) du +dry +... + di +do = 0 (mod 3)

( 31 (dr + dr-1 +... td+do)


