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Askhsh 1: Exet�ste an ta parak�tw sÔnola eÐnai ide¸dh tou daktÔliou twn poluwnÔmwn
me akèraiouc suntelestèc Z[x] :

1. to sÔnolo twn poluwnÔmwn pou o stajerìc touc ìroc eÐnai pollapl�sio tou 3.

2. to sÔnolo twn poluwnÔmwn pou èqoun suntelest  tou x2 pollapl�sio tou 3.

3. to sÔnolo twn poluwnÔmwn pou to �jroisma twn suntelest¸n touc eÐnai Ðso me
0.

4. to sÔnolo twn poluwnÔmwn pou èqoun mìno �rtiec dun�meic tou x.

5. to sÔnolo twn poluwnÔmwn p pou gia thn par�gwgì touc isqÔei p′(0) = 0.

Askhsh 2: Exet�ste an ta parak�tw sÔnola eÐnai ide¸dh tou daktÔliou Z× Z :

1. to sÔnolo twn stoiqeÐwn thc morf c (a, a) me a ∈ Z.

2. to sÔnolo twn stoiqeÐwn thc morf c (2a, 0) me a ∈ Z.

3. to sÔnolo twn stoiqeÐwn thc morf c (a,−a) me a ∈ Z.

Askhsh 3: Perigr�yte pìte dÔo polu¸numa tautÐzontai sto daktÔlio - phlÐko
Z[x]/I, ìpou I eÐnai to ide¸dec pou par�getai apì to stoiqeÐo x ∈ Z[x]. Poiìc eÐnai
o pur nac tou kanonikoÔ omomorfismoÔ Z[x] → Z[x]/I kai me poiì daktÔlio eÐnai
isìmorfo autì to phlÐko?

Askhsh 4: ApodeÐxte ìti eÐnai an�gwga epÐ tou Z ta parak�tw polu¸numa:

1. x4 − 4x + 6

2. x6 + 30x5 − 15x3 + 6x− 120

3. x4 + 4x3 + 6x2 + 2x + 1 (antikajist¸ntac to x− 1 sth jèsh tou x)

Askhsh 5: An ta
I0 ⊆ I1 ⊆ ... ⊆ In ⊆ ...

eÐnai ide¸dh tou A, apodeÐxte ìti h ènwsh
⋃

n∈N In eÐnai epÐshc ide¸dec. EpÐshc, ìti an
ta In eÐnai gn sia ide¸dh, tìte kai h ènws  touc ja eÐnai.
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Askhsh 6: Perigr�yte ta stoiqeÐa tou ide¸douc tou Z[x] pou par�getai apì ta
stoiqeÐa 2 kai x kai apodeÐxte ìti to ide¸dec autì den eÐnai kÔrio.

Askhsh 7: An to stoiqeÐo a tou antimetajetikoÔ daktulÐou A eÐnai mhdenodÔnamo
(dhlad  up�rqei m ∈ N ¸ste am = 0 kai f(x) = xn − a, apodeÐxte ìti to stoiqeÐo x̄
(=kl�sh isodunamÐac tou x) ston daktÔlio A/ < f(x) > eÐnai epÐshc mhdenodÔnamo.

Askhsh 8: Estw f : A→ B omomorfismìc antimetajetik¸n daktulÐwn (me monadiaÐo
stoiqeÐo ki oi dÔo), o opoÐoc eÐnai epÐ. ApodeÐxte ìti, an k�je ide¸dec tou A eÐnai kÔrio,
tìte kai k�je ide¸dec tou B eÐnai kÔrio.

Askhsh 9: ApodeÐxte ìti an o A eÐnai antimetajetikìc daktÔlioc kai to ide¸dec
tou P eÐnai pr¸to kai den perièqei mhdenodiairètec, tìte o A eÐnai akèraia perioq .

Askhsh 10: JewroÔme mÐa migadik  rÐza ω tou poluwnÔmou x2 + x + 1. ApodeÐxte
ìti to sÔnolo

{a + bω ∈ C | a, b ∈ Q}

eÐnai upodaktÔlioc twn migadik¸n arijm¸n.

Askhsh 11: (Piì dÔskolh) DeÐxte ìti o upodaktÔtlioc thc parap�nw �skhshc
eÐnai s¸ma.

Askhsh 12: (Piì dÔskolh) Ac eÐnai A ènac antimetajetikìc daktÔlioc (pou mporeÐ
na èqei kai mhdenodiairètec), o opoÐoc èqei thn idiìthta ìti, gia k�je stoiqeÐo tou a,
a2 = 0 ⇒ a = 0. ApodeÐxte ìti, an to a0 + a1x + ... + anx

n eÐnai mhdenodiairèthc sto
A[x], up�rqei b ∈ A ¸ste ba0 = 0, ba1 = 0, ... ban = 0.
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