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Than (Primes in 2Ti])

.
Let TE RTi] be prime.

"

1
.
π 二土 はでに 、

Va Jd = - 1)

( 음 ) 에
2

. A = PE3 (mod 4) or one of its associates

3. x = x +Zi/P with X-YF 0-where p = / (mod 4).

( % ) = 1
In fact.

N (π) =ππ= x㎡+ z ㎡= P .

2) it us such a prime divilor of p-there are

&prime divisors of p in total !

±π - ± i π 、 出灭一生江长 ,

So there ar exactly
8
ways of writing P = x*+ Y

.



Similar things hold in RIF2]
H

d

If p , 2 .

{
!

- P ≡± l lnad o)

-> - PEJ3 (mod 8)
H

() = (い ) / )
H

k = -3 ( mod 8)({
- Pal lnad 4)

繼- 1 P ≡ -I (mod4 )

=>

1 - P = 1 - 3 (mod 8)
.{

- 1 . P ≡ - 1
.

n 3 (mod 6 ) .

If P = 2 and /2 - then we expect
l

λtya

N (π) Ʃ λ* 2Y
=
2 =⇒ ( λ. Y) = Lo £1 ) >π= 土枚、



Than (Primes in ITF2)) Let TERTF2] be prime .

1
.
π : I ra 1 2 .

2. A = P = - 1 - -3 (d8) on one of its associates

3
.

π= xtyialp wich x
- y ≠ 0 . where p ≡ 6 r 3

Inod 8) . In fact

N (π) =ππ= x㎡+ 2y㎡= P .

2) it us such a prime divilor of p-there are

4prime divisors of p in total !

sum of 3 squares.
π
.

- π -
π o

- π ↑

x
㎡

4 y4 y
=

So there ar exactly 4 ways of writing p = /237.



What abou 72E] ?

If P >2

活巖器品
If pa 2 and a = xtyilp - we expece

INLall= 1 x3_zy 2 = 2 」60 ま ) には2。 より
」

( 0 . 4 l ) .

± 4± 3 )
。

Are there any more solutions ?



Than (Primes in ITE)) Let TERTE] be prime .

1
. T12 with INC11 = 2 .

2. A = P = 13 (mod 8) or one of its associates

3. x = X +JE/P with X-YF0-where PEEIRmod8) .

In fact.

IN (π)=ππ)= N 2 - 2yy= P .

2) it us such a prime divilor of p-there are

?
prime divisors of p in total.

So there ar exactly ? Ways of writing P = /x"- 2741.



Q : What ar th units in 2TE] ?

This amounts to solving

IN (α )=Nx +yill = 1 x -2 yに .

Λ
x≥ zy ㎡= 1 λ㎡- 2 y ^≈ - 1

Ipositive Pell's equation ( Inegative Pell's equation

Mor generally - for d > / not a square.

x
'
- dyz = 1 *- dry" = - /

(positive Pell's equation) (negative Pell's equation)



λ
a
- 2y

2
= 1 x二 2 y

2
= - 1

L 1f
↑

(x
_ y ) = は1001 |

は 1
(x- yには。 より

は 8 。 ± 5 J 1
↓
± 7± 5로

(4E )㎡= に + (Eに + 2昨= 3 + 2 会、

Conjecture : Maybe 190 = EIEE generates everything.

1HEl3 = (HEI(H +E1 = B + 2E1 1I+F)

= 7 + 52
.

We will prove



Thm. The units on IIE] are

± E
0

"

= ± (HE)
^

.
REZ

.

Equivalently . The set of units under multiplication is

an abelian group generated by -1 andSo.


