
ALGEBRA, ASKHSEIS #5

Prìblhma 1. 'Estw (Mn, ·) h om�da twn n-ost¸n migadik¸n riz¸n t c mon�doc,
bl. prìblhma 3 sto fulladio 4. BreÐte, poi� upoom�da t c Mn par�gei to stoiqeÐo
ζ, stÐc akìloujec peript¸seic:
(aþ) n = 6, ζ = cos 4π

6 + i sin 4π
6 ,

(bþ) n = 6, ζ = cos 10π
6 + i sin 10π

6 ,
(gþ) n = 12, ζ = cos 4π

12 + i sin 4π
12 ,

(dþ) n = 12, ζ = cos 6π
12 + i sin 6π

12 ,
(eþ) n = 12, ζ = cos 10π

12 + i sin 10π
12 .

Prìblhma 2. Exet�sate poièc apì tic parak�tw om�dec eÐnai kuklikèc.
a) (R,+).
b) ({+1,−1}, ·).
g) (M2(R),+).

Prìblhma 3. Gi� tic om�dec Z3 kai Z6:
a) BreÐte ton pÐnaka pr�xhc touc.
b) BreÐte ìlouc toÔc genn torec twn parap�nw om�dwn.
g) BreÐte ìlec tic (diaforetikèc) upoom�dec touc.
d) BreÐte thn t�xh ìlwn twn stoiqeÐwn touc.
e) BreÐte ta antÐjeta ìlwn twn stoiqeÐwn touc.

Prìblhma 4. DeÐxte ìti an to p eÐnai pr¸toc arijmìc tìte oi mìnec upoo-
m�dec t c om�dac Zp eÐnai h tetrimmènh kai h Zp.

Prìblhma 5. a) Na deiqjeÐ ìti h t�xh toÔ stoiqeÐou amodn sthn om�da
Zn isoÔtai me n

m.k.d.(n,a)
. (Upìdeixh: Qrhsimopoi sate ton qarakthrismì t c t�xhc

stoiqeÐou pou èqoume m�jei kai thn an�lush se pr¸touc arijmoÔc).
b) Poi� h t�xh t c upoom�dac t c Z30 pou genniètai apì to 25 mod30?
g) Poi� h t�xh t c upoom�dac t c Z42 pou genniètai apì to 30 mod42?

Prìblhma 6. BreÐte thn kuklik  upoom�da t c pollaplasiastik c om�dac
twn 4 × 4 antistreyÐmwn pin�kwn, thn opoÐa par�gei (qwrist�) kajènac apì toÔc
parak�tw pÐnakec:

0 0 1 0
0 0 0 1
1 0 0 0
0 1 0 0

 ,


0 0 0 1
0 0 1 0
1 0 0 0
0 1 0 0

 ,


0 1 0 0
0 0 0 1
0 0 1 0
1 0 0 0

 .

Prìblhma 7. Estw C? h pollaplasiastik  om�da twn mh mhdenik¸n migadi-
k¸n arijm¸n. BreÐte thn t�xh twn kuklik¸n upoom�dwn t c C? pou par�gontai apì
ta stoiqeÐa: i, 1+i√

2
, 1 + i. Se k�je mi� apì tic parap�nw peript¸seic breÐte ìlouc

1



toÔc genn torec twn kuklik¸n upoom�dwn.

Prìblhma 8. 'Estw (G, ·) om�da kai g ∈ G stoiqeÐo t�xewc n.
a) ApodeÐxte ìti h sqèsh ga = e, ìpou e to oudètero stoiqeÐo, kai a akèraioc,
isodunameÐ me to ìti o a eÐnai pollapl�sio toÔ n.
b) ApodeÐxte ìti h sqèsh ga = gb, ìpou a, b akèraioi, isodunameÐ me to ìti o a − b
eÐnai pollapl�sio toÔ n.

Prìblhma 9. Sthn om�da S8 breÐte thn antÐstrofh t c met�jeshc

σ =
(

1 2 3 4 5 6 7 8
2 3 5 1 4 6 8 7

)
. BreÐte, epÐshc, thn t�xh ord(σ) t c σ.

Prìblhma 10. BreÐte to pl joc twn stoiqeÐwn toÔ sunìlou {σ ∈ S5 me σ(3) = 4}.

Prìblhma 11. DeÐxte ìti h Sn eÐnai m  abelian  om�da gia n ≥ 3.
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