
Basik  'Algebra
Exet�seic SeptembrÐou 2013

1. DÐnontai ta polu¸numa f(x) = x4 + x3 + x2 + x kai g(x) = x3 − x2 + x − 1 tou
Z5[x].

(a) AnalÔste ta f(x) kai g(x) wc ginìmena an�gwgwn poluwnÔmwn tou Z5[x].

(b) Na exet�sete an up�rqoun polu¸numa a(x), b(x) ∈ Z5[x] tètoia ¸ste na isqÔei
a(x)f(x) + b(x)g(x) = x + 2 sto Z5[x].

(g) BreÐte polu¸numo h(x) ∈ Z5[x] el�qistou bajmoÔ, tètoio ¸ste to f(x) + h(x)
na diaireÐtai me to g(x) sto Z5[x].

2. JewroÔme touc upodaktulÐouc

R =

{(
a b
0 c

)
: a, b, c ∈ Z

}
, S =

{(
a 0
b c

)
: a, b, c ∈ Z

}
tou M2(Z).

(a) DeÐxte ìti h apeikìnish ϕ : R → S pou orÐzetai jètontac ϕ(X) = X t gia X ∈ R
den eÐnai isomorfismìc daktulÐwn.

(b) Up�rqei ide¸dec I tou R gia to opoÐo o daktÔlioc phlÐko R/I eÐnai isìmorfoc
me to daktÔlio Z× Z?

(g) DeÐxte ìti oi daktÔlioi R kai S eÐnai isìmorfoi.

3. DÐnetai h met�jesh σ =

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

)
∈ S8.

(a) UpologÐste thn t�xh thc σ. EÐnai �rtia   peritt  met�jesh h σ?

(b) UpologÐste thn t�xh thc upoom�dac 〈σ10〉 ∩ 〈σ27〉 thc S8.

(g) Up�rqoun stoiqeÐa x, y t�xhc 3 thc S8 tètoia ¸ste xy = σ?

4. DÐnetai om�da G kai to uposÔnolo N = {(x, x) : x ∈ G} thc om�dac G×G.

(a) DeÐxte ìti to N eÐnai upoom�da thc G×G.

(b) DeÐxte ìti to N eÐnai kanonik  upoom�da thc G × G an kai mìno an h om�da G
eÐnai abelian .

(g) An h G eÐnai abelian , deÐxte ìti h om�da (G×G)/N eÐnai isìmorfh me th G.

K�je jèma axÐzei treic mon�dec.
O bajmìc sac eÐnai Ðsoc me min{a, 10}, ìpou a eÐnai to �jroisma twn mon�dwn
tou graptoÔ sac.
Na dikaiolog sete pl rwc tic apant seic sac.
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