
 
Write FTA

Warmup Given that

10,192 24.7
zonsideband

and

271,656 23.32.73.11

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

In general let pi pu be the
complete list of primes which divide
a a divide b

We can write the prime factorizations as

a pipe pi
and

b pfp pit
where e 0 and fi 0 for all i



Then
god a b p

minkftp.minlez.fr paminlen.fr

Also
1am a b p

maxle
ftp.maxlesfd pumaxlen.fr

Why This is the smallest positive integer
divisible by both a and b

Thy Let a be IN Then

god a b lcm a 6 ab

Equivalently 1am a b gag and godlab tomcat

Proof Write
a pipes pi and b p.fipf path

as above



Since minLei fi max ei fi e t fi
we have

ged a b lem a b pithpintf pint
fu

ab

Them Let a b c ez

If god b c 1 then

godla be godla 6 godla c

If godla 6 I and godla c 1

then god a be 1

Let d ged a b Then god E ta l



Proof Let b pipe pi and c gig qts
be the unique prime factorizations

of b and c where pi npr are

the distinct prime divisors of b and

q iqs 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 be

Now the unique prime
factorization

of a will look like

a pipe pin qtq qts otherprimes

where the exponents Xi y are non negative

some might be 0



Thus god a b p.minlesxipminle.to printer
xn

god a c qminlfioyiqminlfz.gs qminlfs.gs

and
godla be godla b godla d
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Proof of FTA

let stetsetofalfintexamples
to FTA 1

That is for no IN

n es n 2 and n is not
equal to a product of

primes

We want to argue that FTA 1 is true

meaning S is empty

Suppose to get a contradiction that
S is not empty Then by the
Well Ordering Axiom there is a

smallest element in S

Call it a

Since a 2 we know there is

some prime p
such that pla



Thus a ph for some hell

Since a and
p are both positive

so is k So k l

If k l then a p is prime
But then a 4S a contradiction

If k I then k 2 since LEZ

but kaph a since p 2

So k is smaller than a the
smallest element in S Thus KES

meaning k is a product of primes

But then a ph is a product
of primes So acts a contradiction

Oh


