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ASKHSEIS #4

Prìblhma 1. a) DeÐxte ìti ston daktÔlio R[x, y] to kÔrio ide¸dec (x) eÐnai pr¸to
all� ìqi mègisto ide¸dec.
b) DeÐxte ìti ston daktÔlio R[x, y] to ide¸dec (x, y) eÐnai mègisto ide¸dec.

Prìblhma 2. a) ApodeÐxte oti to ide¸dec (x, y) den eÐnai kÔrio ide¸dec toÔ
daktulÐou R[x, y].
b) ApodeÐxte oti ston daktÔlio (R(x))[y], ìpou R(x) to s¸ma klasm�twn toÔ
daktulÐou R[x], èqome ìti (x, y) = (R(x))[y].

Prìblhma 3. BreÐte ton pur na toÔ omomorfismoÔ daktulÐwn φ : R[x, y] −→ R[x]
rou orÐzetai apì φ(f(x, y)) = f(x, x).

Prìblhma 4. Estw R mia akèraia perioq  kai FR to s¸ma klasm�twn thc. DeÐxte
ìti k�je polu¸numo f(x) ∈ FR[x] mporeÐ na grafteÐ sthn morf  f(x) = a−1f1(x),
ìpou a ∈ R kai f1(x) ∈ R[x].

Prìblhma 5. 'Estw I 6= R ide¸dec daktulÐou R pou den eÐnai pr¸to ide¸dec.
DeÐxte tìte ìti up�rqoun ide¸dh J1, J2 tou R tètoia ¸ste I ( J1, I ( J2 kai
J1J2 ⊆ I.

Prìblhma 6. Estw Z [i] = {n + mi, n,m ∈ Z} ⊆ C.
a) DeÐxte ìti o Z [i] eÐnai daktÔlioc (onom�zetai o daktÔlioc twn akeraÐwn toÔ
Gauss).
b) 'Estw p enac pr¸toc arijmìc. OrÐzoume ton epimorfismì daktulÐwn
φ : Z[x] −→ Z[i] me φ(f(x)) = f(i). DeÐxte ìti o pur nac toÔ φ eÐnai to
ide¸dec (x2 + 1).
g) DeÐxte ìti o φ ep�gei epimorfismì daktulÐwn φ̄ : Zp [x] −→ Z[i]/(p). Gr�yte ton
tÔpo gi� ton φ̄ (deÐxte ìti eÐnai kal� orismènoc) kai deÐxte ìti o pur nac toÔ φ̄ eÐnai
to ide¸dec (x2 + 1̄) toÔ Zp [x].
d) DeÐxte ìti o pr¸toc arijmìc p eÐnai pr¸to stoiqeÐo toÔ daktulÐou Z [i] e�n kai
mìnon e�n to polu¸numo x2 + 1̄ eÐnai an�gwgo ston daktÔlio Zp [x].
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