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Last time !

Thm (Existence of prime factorizations in 2TM]) Assume DEE

is not a square. Every nonzero-monunit element can be

written as a (finitel produce of primes.

Examples of nonunique factorizations

1. 27Fs] (d = -3) : 4 = 2 . 2 = (HFs)(1-Fs).

2. ZIF5] (d = -5) : 6 = 2. 3 =(1+F5)/1-FJ).

3 π[√5 ] ( a= 5) . 4 = 2 、 3 →13 ( 3 ~√☆ )
。



& 2 is phime

Let c /2 . Then INICIIIINGI1 = 2" = 4
. So

INIs ) = 1. 2. 4.

& INC11 = 1 : < is a unit

& INK11 = 4 : INCI = IN1211 .
So I is an associate

of 2
.

③ INK11 = 2 : Assume 2 = XxY. Then

IN111 = /x 2
- 5y4 = 2..

So λ로 50 y
=

± 2 .

Mod 5 : x2 = I2 (nod 5). Hence -
2 R5 or -2R 5.

.



Since 5 = 5 (mod 8)

( ふ ) = 一
」

。 ( )

=Y
= - ト

So I2 N 5. A contradiction

Thus .
6 is either a unit of an associate of 2.

So2 is phime .

& L = 3[5 are prime

Let PIC .
Then INCBSIIINIG1 = 4 .

So INCB) = 1 . 2
.

4.

By the same argument . B is either a unit or an

associate of 2
. Hence

.
I is prime



Recall :

Divisio algorithm = & is a PID

& Bécout's Lemma

=> Enchid's Lemma

=> Uniqueness,

Division algorithm in T : Given a
. bE2 with bFO.

There are unique 8 - VET sit.

a = qbth
.

O ≤ sbl.



If idea : Take

8>
greatest integer ?* - if b > 0.

{
lease integer?* If b 30 .

암
S

bso

담
-,

"

홍 、

bso

This time - take 8 = integer closest to b instead.

then 18-8) 2
. If v = a - 36 - Then



Imに la - 6 b に1 b
川

と 亡に

What did we lose ?

& I may be negative .

& 8 . U are no longer unique when B = n + > for

Some nE 2.

Division algorithm in RIM] for d = - 1 - 2
.
3.

Thm(DA in 2IN]) Given 2
. BERT] with BFO .

there ar U - SERIN] s . t.

↓ = BU + S
.
INISII INCBI) ·



If idea : Take Gaussian integers a + bi (a . bER)

corresponding to d = - 1.

a + bi < > lattice point (a . b)

by

-. . .
Xo+ i Yo

Take B = X+YED and to be an integer

closest to B .
Then NB-2)= E.



If S = 6- PU .
Then

Will prove the general case next time.


