Primes 1/25/12

Definition: Let P be a positive integer greater than 1.
p is a prime number if the only positive factors of p are 1 and p.
p is a composite number if it has a positive factor other than 1 and itself.
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[Fivst 10 prime numbeva: 2,3 5 7, 11, 13,17 19, 23 29
Primes ave the building bocks of pesitive infegevs.

Theorem 1. Fundamental Theorem of Arithmetic

Every positive integer greater than 1 can be written uniquely as a prime or as a product of two or more primes
written in the order of nondecreasing size.
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Greatest Common Divisor (GCD)

Definition: Lot & and b be nmienn infegeva.
The lafje/st positive infeger d Auch that and
i Colled the greafent Common divisey of a and b,
ond in denoted by 9cd(a).

Example Find  ged(24,3¢), gcd (15, 12).
ged ( 24, 36) Fed (18, 22)
24 = 2% 5= 3xs
36 = ZX*I_’L) 22 2 2x1
Icd (24,20) = | 2 9cd (15, 21) = |

(52 21 ove wlatfively prime.
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Least Common Multiple (LCM)

The leant common mulf’(ﬂ’@ of Y in‘l‘(ﬁew\ & and b
The Annallest positive infeger that a dwisible by

both &« and b- Tt A denofed by Llem(a,b).

Example: Frnd lem (2(.,_,34,) &Wld dem (IS, 22).
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Theorem 5. Let a and b be positive integers. Then ab = gcd(a,b)*lcm(a,b).



Euclidean Algorithm

Let a=qgb+v, where &,b, v, v are integer, o¢ve|b|

Then  9d (a,v) = 9cd(bY).

functton  ged(a,u)
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end
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(64
= gcd (leg, 82) =y fre %Zz
= gcd (€2, 2) e [“Zé
f2: 412+ (o) —(%_
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Proof of Euclidean Algorithm

Lef iz gpbtY, Whewe Ol S, ¥ AR ey

O0& Y < |b).

T(’\Z.\/\ ﬁCAC&,b) = 3CAC{°/{)
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ded(252,19€) = 9cd (19§ S4) = ged (54, 3¢ ) =5cd(2,18)=pp
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Theorem 6
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Section 4.3, Problem 15'. Find all primes <= 30. L ' 3o J - 5
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Problem 15. Find all positive integers that are < 30 and relatively prime to 30.
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