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On test 2 I wrote

GSF = your grade so far

This is your grade if you
don't

take the final
-

Final = test 1 + test 2

Use those tests and study guides

to study.

The final can replace one or

both tests

Final= Mon ,
5/12,

2 : 30.4 : 30

-

Weds - I'll be here for

any questions if

you
have any

mem



Eaussianintegers continued..

-

The dem: Let z
,
v

,
w be

Gaussian integers .

If z is prime in the Gaussian

integers and zlvw,

then Elv or zw -

-
proof : online not es

--

Application :

Metp
be an

odd prime in X.cWhendoesExt



Ex: 5 = 22 + 12

3 = x+
Tetp = 3(and4)
rem:

be an
odd prime.

Then

p = x + y has no integer

solutions X, T.

Prof:

Suppose p = x+ y2 for some X
,
ye

Then in hy we would have

p=+y.

Note that if -y



then

3This implies that

* + y = 5

o

y+ y = T

or

=
"

+ y = 2

But pE3(mod4) ,
so Y = 5 inky

~

Co
,

p=+5 is impossible



Therem: Let peX be an

odd prime with P = /(mod 4) .

Then p = Xi + y has integer

solutions .

-

of:

From Topic 5
,

since P = /(mod4)

exists EZ where
there

- in 2.
X

So
,
X-1 (modp) .

is , tpR where REX.

Then
,

(x + i)(x- i) = pl in &[i].



inS
oclaim: If p was prime

in [i] then either

P((X + i) or p((x - i) in * (i).

But then either

# or
t is in[i].

So either

+for-i is in [i].

But to EX
,

so the above

is not true.
Eclaim -

-



Since p is not prime in [C]

We know that p has a divisor

zt][i] where z is not

a unit and not an associate of p .

-zii P , -P , -ip , ip
-

unit associates of p-
Then p = zR where Re Z[i]

Thus
,

N(p) = N(zk) .

u

p
= p + Oi

N(p) = p + 02 = p

So
, p=



these are non-negative
integers in

Since p is prime in I the

above gives three possibilities :

(i) N(z) = 1
,

N(k) = p

(ii) N(z) = P ,
N(k) = p

(ii) N(z) = p2, N(k) = 1

But (i) Can't held because

Z is not a unit so NCE)#1 .

Ef (ii) was true then N(K =

gives R is a unit and then

p = zk would give z = Ep

which gives z is an associate

of p which isn't true.



Thus
,
(ii) is true.

So
,

N(z) = P .

Suppose z = X + iy .

Then X + y = p.
-

N(z)

Iot: Let p
be an

od
Prime

in X.

If pel(mod41 ,
then p is not

prime in (i)

If pE3(mod4) ,
then p is

prime in [i].

Also,

2 is not prime in Edi]



Ex: 2 = (1 + i)(l - i)

-
=

(2-ilChtAmber
ring

⑳ Gne


