Organization of materials in Sec 2.5

(1) Primes as indivisible units.

Def = Lemma = Prop. 2.53

(2) Primes make up all other integers.

Def = Prop. 2.51 = Prop. 2.54 = Prop. 2.56 = Props. 2.57,2.58 = Prop. 2.59
by2.53 UFT char divisors chars ged, lem

(3) Fundamental questions

e How many? Prop. 2.51 (by Def)
e How frequent? Prime number theorem
e Primality test: Prop. 2.55 (uses UFT 2.54)

Summary of materials in Sec 2.5

(1) Primes as indivisible units. Let p be prime.

e Def: p has only two positive divisors 1, p.
e Lemma: Vn € Z, ged(p,n) =1 if p fn, ged(p,n) = p if p|n
e Prop. 2.53: plab = (p|a or p|b)

(2) Primes make up all other integers.

e Prop. 2.51: all n > 2, n € Z are products of primes.

e Prop. 2.54 (UFT): the list of primes unique

e Consequences of 2.54:
— [UFT++] n = p{'pS? - - - p&r for some unique p1 < pg < -+ < ppm, €; >0
— [2.56] Char of divisors: d|n iff d = pclllng ~oplm where Vi, 0 < d; < e
— [2.57,2.58] Char of ged, lem:

Ifn=pSps---plm, k= pl'p)? - plv where ¢, f; > 0,

then, ged(n, k) = pinin (el,fl)p;nin (e2,f2) 'pnmmin (emsfm)
lem(n, k) = prlnax (e1:f1)p12nax (e2.f2) . pllax (em,fm)

(3) Fundamental questions

e How many? Prop. 2.51 (infinitely many)
e How frequent? Prime number theorem (# primes < n = -, so frequency ~ L

Inn
e Primality test for n: Prop. 2.55 (exhaustive search up to \/|n|)



