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Where:LetneX, n, 2.

Leta,b, ct X.

In In we have
that:

commutative

atare 3 properties

③ a+(5 +2) =(a+5)+c
associative

④. (5.2)
=(a.)I 3 properties

38atl bist
been

rof: This is a HW 4 Problem 11.

Let's do 8 tosee
how to

to these.



We have that

in In

--

- (b+c) a·
IFira



=xx2
=50,T3

8 =5...- 6, -4, -2,0,2,4,6,...]

T =2...57,-5,-3,-1,1,3,5,7,...]
22 we have:

,the iseven·If

x =Tiffxis
odd

ZendnessWparity



=>Ry =50,i,2,5]
In 24,

even

8 =E...,-8, -4,0,4,8,...] I integers
2 =E6, -2,2,6,10,...3
T =E0057, -5, 1,5,9,00.} odd

5 =6...,5,1,3,7,11,...] integers
Given x E2, in 24 we have;

--I
xis even iff x

=0 orx-

xis
odd iff

=T or x
=3ftx icavans

Or x
=3(mod 4)



Topic 4.5
- Application to-Pythagorean Triples

Consider the equation

=z
We will find

formulas

for all the
integer

solutions.



Consider the
integer

Solution x =5,y =12,z
=13

You can get infinitely many

solutions toxity2 =
2
"

by

scaling any particular
solution.

For example, set

x =5k, y
=12k, z

=13k

is a solution given any
Re R.

Why?

x +y
=(5k) +(12k)
=5k+12k



=(5 + 124k2

= 13k2

=(13k)
=22

iii.e



Another way toyet more

solutions is tochange the

signs of a solution.

:y=z

iiii"i(-5, - 12,13),( -5,
- 12,

- 13)

way
to yetsolutions

all to be
0.etuneon

For example,

x
=2,y

=0,=
2

x
=0,y

=S, z =
-S

I



7,,z=0

Def: We call (x, y, z)
a

-

triple if

agrrean

① x, y, z t R
not

②(x,y,z) F(0,0,0)] zeWand 8 x+y2=zIf (x, y, z)
is a Pythagorean

triple, we say
thatitis

positive if
x>0,y70,730



=(3,4,5) Pythagoretriple
-2,-2) are Pythagorean

(-3,
- 4,5) triples

-25,60,-65) is a

Pythagorean
triple because

25+602 =625 +3600
=4225

6- 65)
=4225

and so

25+60 =(- 652



Letd =ycd(25,60,- 65)
=5

Then,

(25,50,
-65)

= (5.5, 5.12.
-5.13)

=(d. 5, de 12,
-d.13)

and (S,12,13) is a positive

Pythagorean triple
with

Seein
-

Pythagorean
triple. We say

that

(x,y,z) is pritive
ifyad(x,y, z)=1.

-



is ofthe form (Ida, Idb,
Idc

inthePy
and d is a positive integer.

iii)
ren

(9, -12, -15) =(3.3,
- 304, -3.5)

d =3,(a,b,x)
=(3,4,5)

orof theorem.Let
(x,y, z)

be a Pythagorean triple.

Then xy
=22 and (x,y,z) F(0,0,0)



Letd=ycd(x, y,z).

From class, gcd(I)=1.

a =(),b =(z)ic =(E)

Then,

(x,y,z)
=(Ida,db, Idc)

the Y-sign depends on
the

Set

signs ofX, Y,
Z. IWe see a ,0,b>,0,,0

Since dIX, dly, dlZwe
have

a, b, care
integers.

Also, g(d(a,b,c) =1



And

a+b* =(E +12
=I +2
=I(x+yY

=Izz

-
=(
=2

So, (a,b, c) is a
primitive

Pythagorean triple.
#


