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Cy = {1,x,a%}. F;Cy = {a.l + bz + c.2? | a, b, ¢ € Fy}. There are 2 cholees
for a € {0,1}, 2 choices for & € {0, 1} and there are 2 cholees for ¢ € {0, 1}
g0 there are 2.2.2 = 8 elements in FyCy,

Now 3 < |Faly < 8 and €y < W(Fyy). By Lagranges theorem |ry| divides
[LA{FyC' )| s0 3 | [L4(FaC)| and [UH(Fyl's)| < 8, therefore [W({F3Cy)| = 3 or 6.

Lemma 1.356 Let 1t be a ring of arder m and & a group of order n. Then
R( is a finite group ring of size |R|'9 = m".

Proof. RG = {} ., a,9|0, € R} For each g, there are m choices for a,,
So there are gum .. m-elements in BG. Le. m" = 1|19 | |

|€F| ==

Example 1.38 |F;Cy| = |Fy|“Y = 2¢ = 4. The group (FzCy, +) has order 4
so i is isomorphic to either Oy or Oy % Cy. Ifa € FyCy, then 2.0 = 0.a = (.
So every element af FyC'y has order < 2, Thus Py 2 O (sinee Oy has an
element of order 4). . (Fally, +) = Oy x O (Klein-4-group ).

Question : Is FyC'y = &y (isomorphic as rings) 7 Answer : No. What is
the additive group of Z,
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So (Zy, +) = 0y
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Thus FyCy and Z; have non-isomorphic additive groups. So they are not



