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Jèmata Exet�sewn IanouarÐou 2013

Om�da A

1.

(a) 'Estw f(x), g(x) ∈ Q[x], f(x) = x2 − x + 1, g(x) = x3 + x + 1. Na brejeÐ o
µκδ(f(x), g(x)) kai polu¸numa a(x), b(x) ∈ Q[x], tètoia ¸ste µκδ(f(x), g(x)) =
a(x)f(x) + b(x)g(x).

(b) 'Estw F èna s¸ma kai f(x), g(x), h(x) ∈ F [x] me µκδ(f(x), g(x)) = 1 kai h(x)
mh mhdenikì. DeÐxte ìti µκδ(f(x), g(x)h(x)) = µκδ(f(x), h(x)).

(g) DeÐxte ìti gia k�je pr¸to p kai k�je a ∈ Zp to polu¸numo xp − a ∈ Zp[x] den
eÐnai an�gwgo.

2. JewroÔme touc daktulÐouc R = Z5[x]/〈x2 + 2〉 kai S = Z5[x]/〈x2 + 1〉, ìpou me
〈f(x)〉 sumbolÐzoume to kÔrio ide¸dec tou Z5[x] pou par�getai apì to f(x) ∈ Z5[x].

(a) DeÐxte ìti o R eÐnai s¸ma kai ìti o S den eÐnai akèraia perioq .

(b) AlhjeÔei ìti oi daktÔlioi R kai Z5×Z5 eÐnai isìmorfoi? AlhjeÔei ìti oi daktÔlioi
S kai Z5 × Z5 eÐnai isìmorfoi?

(g) Pìsa stoiqeÐa èqei o R? Pìsa apì ta stoiqeÐa tou S eÐnai antistrèyima?

3. JewroÔme thn om�da G = Z8 kai thn kuklik  upoom�da H = 〈[4]〉 thc G pou
par�getai apì to [4] ∈ Z8.

(a) BreÐte ìlec tic aristerèc kl�seic thc H sth G.

(b) BreÐte ìlec tic upoom�dec thc G.

(g) AlhjeÔei ìti oi om�dec G/H kai Z2×Z2 eÐnai isìmorfec? AlhjeÔei ìti oi om�dec
G/H kai Z4 eÐnai isìmorfec?

(d) BreÐte ìla ta stoiqeÐa a ∈ G tètoia ¸ste G = 〈a〉.

4. JewroÔme th met�jesh σ = (1 2 3 4) (1 3 4 5) (1 5 7 9) ∈ S9.

(a) BreÐte thn t�xh thc σ.

(b) BreÐte mia par�stash thc σ−1 wc ginìmeno xènwn an� dÔo kÔklwn.

(g) EÐnai h met�jesh σ �rtia   peritt ?

(d) BreÐte mia τ ∈ S9 pou na èqei th mègisth dunat  t�xh.

K�je jèma axÐzei treic mon�dec.
Na dikaiolog sete pl rwc tic apant seic sac.
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