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Jèmata Exet�sewn SeptembrÐou 2010

1. Poiec apì tic akìloujec prot�seic eÐnai swstèc kai poiec l�joc (dikaiolog ste
pl rwc tic apant seic sac)?

(a) Up�rqei mh mhdenikì stoiqeÐo a tou daktulÐou Z30 me a2 = 0.

(b) Up�rqei an�gwgo polu¸numo f(x) ∈ Z2[x] bajmoÔ 2.

(g) Up�rqei upoom�da thc summetrik c om�dac S6 me t�xh 7.

(d) An k�je gn sia upoom�da miac om�dac G eÐnai kuklik , tìte h om�da G eÐnai
epÐshc kuklik .

(e) H om�da U(Z10) twn antistrèyimwn stoiqeÐwn tou daktulÐou Z10 eÐnai kuklik .

(st) H tom  dÔo opoiwnd pote kanonik¸n upoom�dwn miac om�dac G eÐnai epÐshc
kanonik  upoom�da thc G.

2. JewroÔme to daktÔlio M2(Z11) twn 2× 2 pin�kwn me stoiqeÐa apì to s¸ma Z11 kai

ta stoiqeÐa A, B ∈ M2(Z11) me A =

(
1 4
0 1

)
kai B =

(
1 0
0 4

)
.

(a) Na deiqjeÐ ìti o pÐnakac A eÐnai antistrèyimoc kai na brejeÐ h t�xh tou sthn
pollaplasiastik  om�da GL2(Z11) twn antistrèyimwn 2× 2 pin�kwn me stoiqeÐa
apì to Z11.

(b) OmoÐwc gia ton pÐnaka B.

3. JewroÔme to daktÔlio phlÐko R = Z3[x]/J , ìpou J = 〈x4 + 1〉 eÐnai to kÔrio
ide¸dec tou Z3[x] pou par�getai apì to polu¸numo x4 + 1 ∈ Z3[x].

(a) Na brejoÔn a, b ∈ Z3 tètoia ¸sta na isqÔei x4 + 1 = (x2 + ax− 1)(x2 + bx− 1)
sto Z3[x] kai na analujeÐ to x4 + 1 se ginìmeno an�gwgwn poluwnÔmwn sto
Z3[x].

(b) 'Estw polu¸numo f(x) ∈ Z3[x]. Na deiqjeÐ ìti to stoiqeÐo f(x) + J tou R eÐnai
antistrèyimo an kai mìno an µκδ(f(x), x4 + 1) = 1.

(g) Na upologÐsete thn t�xh thc om�dac U(R) twn antistrèyimwn stoiqeÐwn tou R.

4. 'Estw h met�jesh σ = (1 2 3 4 5 6 7 8 9) ∈ S9 kai èstw H h kuklik  upoom�da thc
S9 pou par�getai apì th σ.

(a) Na grafeÐ h met�jesh σ2010 wc ginìmeno xènwn kÔklwn.

(b) Na brejoÔn ìlec oi upoom�dec thc H t�xhc 3.

(g) Na brejeÐ met�jesh τ ∈ S9 me thn idiìthta τ 2 = σ.

(d) Na brejoÔn ìlec oi metajèseic τ ∈ S9 me thn idiìthta τ 2 = σ.

Na dikaiolog sete pl rwc tic apant seic sac.
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