1. A whole number p > 1 is prime if its

only factors are 1 and p. A whole num-
ber n > 2 which is not prime is called
composite.

. Sieve of Eratosthenes

. Let n > 1 be a whole number. Then
its smallest factor p > 1 must be prime
(and so n is a multiple of a prime.)

. Example The complete list of factors
of 35 is {1,5,7,35} The smallest fac-
tor greater than 1 is 5 which is prime.
Notice 35 is a multiple of the prime 5.

. The Fundamental Theorem of Arith-
metic: Every whole number n > 1 can
be written as a product of primes in
which the primes are unique (up to re-
ordering).

. Prime factorization of 60

60 = 2x30
= 2x2x15
= 2X2x3x5
= 22x3l x5!
2 2 B3
60 30 15 ) 1
. All factors of 60
20 30 50
\51
Jl—50
\51
2 30\\\\\\\\\50
51
3l—50
\51
22 30 50
\51
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Each path from the root to a leaf cor-
responds to a factor. For example the
path 22-3%.5° yields the factor 12. The
complete list of factors obtained in this
way is

{1,2,3,4,5,6,10,12, 15, 20, 30, 60}

. The greatest common factor or GCF of

two integers n and m is the greatest
whole number which is a factor of both
n and m.

. Example. Find GCF(480,216).

We find the prime factorization of each
and match the primes which appear in
both factorizations as follows.

480 =2-2-2-3-2-2"-5
26=2-2-2-3-3-3

GCF(480,216) =2-2-2-3=24

. The least common multiple or LCM of

two integers n and m is the least posi-
tive number which is a multiple of both
n and m.

. Example. Find LC'M (480, 216).

480 =2 -2-2-3-2-2-5
26 =2-2-2-3-3-3

LCM (480,216) =
2.2.2.3 -2.2-3-3.5 =4,320

One factor

Unpaired

from each pair  factors



