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Find all the divisors

of2 in [i].

zeR[i] and z12.
Then I =zw

where we I [i].

So, N(2)
=N(zw) b

Thus, 4
=N(z)N(w)
nee
-

ative
non-neg
integers

2
=(1)(2)

So, N(z) =1, 2, or 4.

⑧- EE"i

These all divide
2. - 2 =( -i)(2i)

&



I
case 2:Suppose N(z) -

iii.2,or -2.
Theseare the associates of 2
and so divide 2.

supposeN(z) =2

Letz
=atbi.

Hen a
+b* =2.

Ten z =His-i,-His or -1 - 5-

This gives possible divisors of2,
but

need to check ifthey one.

Let's see.
2-2i 2-2i

2==
-

=
-

1 -i +i - 1
-> I-

so,)l-i)



Similarly,i =- 1- i anch
⑳i)( =1 -i)

The divisors of 2 are

1,1,1, -1,2,
-2,2i,

- i,1+i,) -i,
- 1+i,1 -i

-
- extra ones

units associates

So I is notprime in
[i]

-
Tom:Let z =

[i].

IfN(z) is prime
in X,

then Z is prime
in [i].

⑯of: HW6#18
--



:N(1+i) =1+P =2

Since 2 is prime
in 2

by the theorem
It isis prime

-i
The converse

"If z is prime
in Ribs,

then NCE) is prime
in

is notalways
true.

For example, let z
=3 is

prime in XSi] (we saw
that

on Monday), butN(3)
=329

which is notprime in 2.



Term: Letz, V,we [i]

Suppose Iis prime in [i].

Ifzlow, then EIV
or zw.

rof:Look atonline notes.

E
-

Application of 2
-Sib
to be an odd prime in 2.

Whatare conditions on P

so thatp =x2+y2
has integer solutions x,y



:5 =1 +2

3
=x+y" has no integer

solutions

-a

theorem tohelp us.

-

gem:Letp
be an odd

prime in
2 where P=l(mod41.

Thenthere exists X-RY

where
-=-1. *[x-1(modpl)X



=xx:P =13 = 1(mod4)

& Y =55,2,5,4,5,6,,,
ne

first half 2nd half

Letx =

7.2.5.4.5.5+6Then E
x
=

7.2.5.4.5.5. 7.2.5.5.5.5 -

=7.2.5.4.5.5.
=T.2.5.4.5.5. [2.T. To.5.5. I

=

T.2.5.4.5.5.7.5.5. To.T.R

= E! =I by thin,
S

#



If there existsx,ye

where p
=x"ty" then we

say thatp
is the sum
-

-twosquare the
sum
of two

squares

squares.

#

the sum
oftwo

Q: Whatodd primes are

the sum of
two squares?



If P is an odd prime then

either p
=(mod4)

or p
=3(mod4) ·

ep*sia".Theorem:
-

prime in
I wi

Then p is not the
sum of

two squares. able1)
rot: Note that

if i t24, then

havea .by table 1We

or =T,
(In 24)



By Table 2, if

x,y = xy

-ethen

x*5* 3
2

(In 24)

Letp be an
odd prime

with p
=3 /mod 4). If

P
=

x+y2 with x, y =2,
then

5 =P =x+52 in Ry which

isn'tpossible. So, p isnotthe

sum oftwo squares. ⑭


