
Suppose that we have a right triangle

ythagorean
Theorem a't b2c2

Definition A tripleof positive integers
a b c is

called a Pythagoreantriplenn ifatb.EC
ie integersa.b cnill give the sides of a

right triangle

Example
32 42 52

52十 122 132

82 152 172

In this class our goal is to find all primitive

Pythagorean triples

Observation let a b c be a Pythagorean triple



then so will da db dc nith d another

integer

This is because at b c2 da t dbl dc

Jefi Aprimitivepythagoreantripke

n_CPPTlisatripleofnumbe.rs
la b c smh that

a b c have no common divisors and a年b c2

lemma let la b c be a PPT then we can

assume that a odd and b even

Proof Here are 3 cases for the panty of a b

Case I Bothof ab are even

Case I Both of a b are odd

Case I One of of ab is even and
the other is odd

and we can assume a is odd and b even

Therefore we need to exch case I I

For case I if a b are even



a 2x b

2y.nithx.yintegers.catb2 2x 4l2y
2
4 x4y2

21C 21 a b c This is a primitive

Forcase I if a b are odd then

a 2 1 b
2ytIuithxiyintegens.CIat b 2xt1

2
RytD2

4ㄨ2 4 1 4y't 44 1

2 2
2
2 2y 2y 1

On the one hand 21 c2 21C 41C2

Onthe other hand 2X十2x 2y 2y 1 is
odd

411212X42 2y2 2y 1

A contradiction

Therefore only case I happens provided that

a b c is a PPT

We can assure that a odd and b even



Theorem Let a b c be a PPT with a odd an b

even

Then we can find odd integers st I smh that

111 gedls.tl 1

12last b 些 e 些
Furthermore all PPT canbe derived in this way

of For Furthermore pant this will be a homework

problem

Assune that a b c is a PPT with

a odd and b even This implies

codd.atb 2 a Ec b c b ctb

Claim Both c b and ctb are squares

Proofofclaim Notice that
a2 ctb c b it suffices to show

that gcd ctb c b 1

Suppose not let p be a prime and

plgedcctb c b plctb and p c b



We also know that b even and

codd.plctb p is odd

plctbtc b 2C plc
Pl ctb c b 2b plb

a c b pla Plab c
This contradicts that a b c is a PPT

Therefore we shoved both ctb c bae squares

Then we set Ctb S2 ctbscb s t

c b E

ctb odd s odd c b odd todd

By the proofof claim god ctb c b 1

gid s t 1 I

For 21 we have Ctb s2

c b t2

2C 54t2 C 羋
2b SEE b ˢ望



a ilbtcTT cl Efs2 t 2

tst.Th.ismeans ast b 5笁 c
5些

or em A number c appears as the hypotenuseof a

PPT lab c if and only if c is a product

of primes eachof which is 1 mod4


