0. cviceni

1. Srovnejte obory inkluzi a popiste vSechny jejich prvky
(a) Z[V0O], Z[V24] a Z[v2, V3],
(b) Q[v6], Q[v24] a Q[v2,v3],
(

c) Q[/s] a Q(+/s) pro libovolné s € N.

2. Najdéte celoéiselny polynom stupné 4, jehoz kofenem je &slo v2 + /3 a
dokazte, ze Z[\/§ + \/5] =

= {p(vV2+V3)| p € Z[x],degp < 3} = {a+bV2+(b+2¢)V3+2dV6| a, b, c,d € Z}.

3. Rozhodnéte, zda plati rovnosti

() Z[V2,V3] = Z[V2+ V3], (b) QV2,V3) =Q[vV2+V3].

4. Dokazte, ze algoritmus déleni se zbytkem v oboru Z[i] pracuje spravné, tj.
pokud pro u,v € Z[i] \ 0 najdeme a,b € Q, pro kterd * = a + bi, a polozime
q=a] + [bi € Z[i] a z = v — qu, pak v(z) < v(v).



Reseni:

(a) Z[V6] = {a + bV6| a,b € Z}, Z[\V24] = {a + 20V6| a,b € Z},

Z[V2,V/3] = {a + b2 + /3 +dV6| a,b,c,d € 7},

ZIV?24] € Z[V6] € Z[V2, V3,

(b) Q[V6] = Q[v24] = {a +bV6| a,b € Q} € Q[v2, V3] =

= {a+ V24 cv/3+dV6| a,b,c,d € Q}

(c) Q[v/s] = Q(¥/5) = {a +b/s + eV/s?| a,b,c € Q}

2. 2* —102° +1 = Z[V2 + V3] = {p(vV2 + V3)| p € Z[z],degp < 3},
(V2+V3)2=5+2v6, (V2+3)? =11V2+9V3
= Z[V2+ V3] C {a+bv2 + (b+2¢)V3 +2dV6| a,b,c,d € 7},

2¢v/3 = 11c(v/2 +V3) — c(11vV2 + 9V3) € Z[V2 +V3],b(vV2 +V/3) €
ZIV2+ V3] = bv2 + (b+20)V3 € Z[V2 + V3],

(V2+3)2 =5+2V6 € Z[V2 + V3] = 2dV6 € Z[V2 + /3]
= {a+0vV2+ (b+2c)V3 +2dV6| a,b,c,d € Z} C Z[V2 + V3.

3. (a) ne, (b) ano.
Il = )2 = [522)2 = % = gl = (a—[a])® + (b= [B)? < 3 +

= v(r) = |rl* < gllvl* = v(v) = v(r) <v(v).
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