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Super-duper prime theorem
-

Let a , b , p be integers
where

p is prime.

If plab , then pla
or plb .

·



Prof:

Suppose plab where p is prime.

Since p is prime , the positive

divisors of p are
1 and 4.

Then

gcd(p , a) = 1

or

gcd(p , a) = p.

Anel: Suppose gad(pa)
= 1.

So, gcd(p ,a)
= 1 and plab.

From Wed's theorem
we get plb .

Que2 : Suppose ged(p ,
a) = P.

Then, pla.



Thus, in either case either

pla or plb.
=-
-

One area of number theory

is called the study of

Dothantineequations

These are polynomials
with one

or more
variable with

integer crefficients
.

You want
to find integer solutions

.

-

ExamplesDiophantine
equations

linear6= equation578x + 153y = 17 z unknowns

-



X + y =zag

--
n) 1
,
n is square

free

·# t's

n33 theorem

↑
-

Documentary on

x3 +y = z3 proof

x"+ y
"
= zY "The proof"

NOVA PBS



· Andrew Wiles

1995

For Diophantine equations
you'd ask : Are there any

integer solutions
? If

there are , how many
solutions ?

Is there a formula
for

the solutions ?

-

Therem: Let a, b,ceX
with

ab are not
both zero . integer

Let d
= gcd(a , b). solutions

means

there

① ax + by = c has exist

integer solutions
if I X. ,Bot

and only if &I Withby=



② If ax + by = c has integer

solutions and (Xo, Yo) is an

integer solution ,
then every

integer solution
is of the form

x = Xo
- t()

y = 3 .
+ t(z)

where t is an integer .

③ so axtby=
either has no

solutions or infinitely many

Trout: On Weds.
-



Ex: Consider

2(x + 33y = 5 by=
Let

d = gcd(21 , 33) = 3

And
3X5

So

2(x + 33y = 5

doesn't have integer
solutions.

[21(2) + 33(0)
= 5&dcountnot
integer



Ex: Consider

i
We get

d = gcd(578, 153)
= 17

Here 17/17
So there de integer solutions .

We found a solution using the

last week.
Euclidean algorithm

It was Xo = 4
,
yo = -15 .

By the theorem , every
integer

solution is of the form

X = Xo- t(b) = 4 -t)) = 4 -9t



y = 3 + t() =
- 1S +t)( = - 15 +34t

That is formula for
all integer

X = 4
- 9t
f solutions to[[Y =

- 15 + 34t S78x + 153y = 17

where tel

=>-
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