


Exercice y

h22 Su

a = 112 ... n)

a)0= 11234

02= /1 310/24/

03 = 114321

E7
= Il

pour k = 1 mod 2

(b)n = 00 = /123456

02 = /13510/24d

02 = /1 410/2 510 /36)

v" = (153)0/264)

I
= /165432)~

5

:
06 =J

of = /a . ... as k = 1
, 5

C N= 5 = 112 ... no... 0/12
... n

at 2 a[R] : a mod n



r(i) = i + 1[n] car

Ii
on (i) = 0

m =
of(i) = 0

m -

li+ 1)
n - d + ) = 1 mod n

=am
-2(0(i+1)) = i + 2

= 02/0litm-3)l= 02/i+ m -2) = 500 liem-2) = olitm-1

= i+m[n]

Je = (mpt = ame = i+me2n]

d) (i) = o unli) : it main]

!

=j

= c in = Id

jt = femlil = i + em [n]

Gli , itm
,
itam ,

im
...il

=Orbylil (par définition (

qui contient n elements

distincts dagies te cours.

ok(i) = i +R

%01 = n olok = minin = n can pyclak =1

Donc of contient an est un bea cycle.

el 1 < d = pycd(k , n)

k = dk n = da

Y" (i) = i + Ra = i+ dnk

= i + nk'[n]
donc &" = Il

=
0(n)



[5tilote = Si ,
i + k

,
i + 2k

, it-1*, itnik
j

i +4+11k

= i+n +R

!

= i +1)
donc les élements après fin

sont déjà dans [5%1] et

se répètent

Bon 1559g/En

1) Orby11) Ocby(2)

Ce qui signifie que 7 0, 02 En

E 1qui Meet Etce Yell
ty je n, ou o

Exercices

X : = i55 xE -5

(a) Z[iv5] = 5z : Fabe
. z = a + 6: 55]

Soit z . z't [[i55]

ie 7 a .
b

, c ,de

z = a + bi55 2= c + di55

z - z = (a -c) +18-dli55 [[i55]
(242 donc [[i55]

1 +ois = 1 <[(iv5] est een sous-groupe
ooits =0 +[i55] additive.

3
:31=d+dal ZiS
2 . Hoit5 = a +bit [[is] donc c'est bien un

sons-anneau.



& Soit 3 = a +bxtsin]

Igla +Gir= a2 +59"

N(z) = a7 + 582 = 1z1"

Notons w = c + dX

zw = (a + bx)(c +dx

= al + adx +b(x + bdx
me

= (ac -58d) +1ad+bcx (bdi5)
== bd5

N1zw) = (ac-58d)" + 5/nd +bc = ic-Tabd +258
2

N(z)N(w) = (az + 582)/22 +5d2)idtotabd+ 58 + 5aid2 + 58% +25%

= ai2 + 5aid + 58 + 256'd 2

Do Nizc) = NIzIN(w) F 3 ,
weE(ir]

C Soit z = a + bx

N(z) = a2 + 582

a + 582 = 1 = at =1 et 582 = 0

on a
2

= 0 et 56 = /

a2 = 1 = > a = )
,

a =

562= 1 = 6 =72
Donc N(z) = 1 =) a = 1 on a = -1



d) Soitz
= a + 62 + Elis avec abt

33 = (zk = N(z) = 1 = a = oua =

Donc z =1 on z =

Donc les élements possédants une inverse sont :

z =1 e+ z = - 1

2) Supposons
N(z) = a2+ 562 = 2

= n2 = =1as impossible
on at = 0=

on a = 2 as impossible
-

a =In I cas impossible
Donc N1zl = 2 mest pas possible.

N(y) = a2 + 562 = 3

a2 = 1 a + 562 = 2

a2= 0+immses
a2= 3
+

-imposs

a= 2 e + 56"=
-

imposs

donc

N1zl = 3 impossible.

7)




