
 

Warmups Given that

10,192 24.7 13
and

271,656 23.32.73.11

compute god 10 192 271,656
and
1cm 10,192 271,656

Ap tonsofFTA

Every integer n 2 can be factored uniquely
as a product of primes

upto commutativity

In practice finding the prime factorization is HARD

But the FTA has many applications in
theoretical math

In particular we can re cast statements
about divisibility in terms of prime factorizations



Let a 622 be integers

For any prime p

pla P appears in the prime
factorization of a

every prime in the prime
a 6

factorization of a appears

iiif.it i
The prime divisors of god a b are the

prime divisors that a and b have incmon

The number of times a prime p
appears in the factorization of god a b
is the smaller of
the numberof times p appears in the

factorizationofa
i f

god a b a and b have no

prime divisors in common

a and b are retenpine



Ex a 96 25.3.59 6 180 22.32.5

god 96 180 22.3 12

We can compute the least common

multiple HW 14 similarly

I cm 96 180 25.32.5 1440

In heavier notation

Let a 622 We can write their prime
factorizations as

a pipe pi
and

6 p.fip.fi put

where
pi ph is the complete list of

primes which divide a er 6 and
e 20 and f 20

for all i



Then
a b e Efi for all i

It follows that

god a b p.mn
enfi p.minlezfe puminlen

fu

and

1cm a b p.mx
ei fi
p
maxlesfd

piax
enfu



The Let a b e IN Then

god a b 1cm a b ab

Equivalently 1am a 6 gif and godla6 1mil

Proof Write
a pipe pi and 6 p.fip.fi path

as above

Since min ei.fi max ei.fi e fi
we have

ged a b Icm a b pie ftp.eatfz pinth

ab



Here are a few more applications of FTA

Them Let a b c EZ

If god b c 1 then

god a bc godla b god a c

If godla6 1 and god a c 1

then god a be 1

Let d ged a b Then god 4 1

Proof D Let 6 p p pi and c qtq qts
be the unique prime factorizations

of b and c where pi pr are

the distinct prime divisors of b and

g q are the distinct prime
divisors

of C and the exponents e and f
are positive integers



Since god b c 1 pi q for all
i and j

so b

f
Now the unique prime

factorization

of a will look like

a p p pir.q.iq qs otherprimes

where the exponents i y are non negative

some might be 0

Thus ged a 6 p.mnexi p.minle
xa

prmin
enxn

gcd a c q
minfisyq.mnfaya qsmin

fsys

and
gcdla.be god a b godla c

HW 15
HW 16 Ed


