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(<~ (1) Show that the equation
(z* — 13)(z* - 17)(z* — 221) = 0( mod m)

is solvable for all m > 2.

15" (2) Let G be a free abelian group generated by {z,y, z}. Let H be
the subgroup generated by {z —y+ 2z, —2z + 5y — 4z, 6y + 62}.
Determine the group structure 3fG/H.

20 (3) Show that a group of order p%q is solvable, where p, g are distinct
primes.

(s~ (4) Consider a dihedral group Dy = {0'r7|0* = 72 = 1,07 = 7671}
acting on k[z,y] by o(z) = —y,0(y) = z,7(z) = —z,7(y) =
y. And moreover, o(f(z,y)) = f(o(z),0(y)),7(f(z,y)) =
f(r(z), 7(y)).

Let R == {{(v,y) € klz,y]lo(f) = £,7(f) = f} be the ring of
invariants. Determine R.

2 (5) Determine the Galois group of z* —5 over Q, Q[v/5] respectively.

T (6) Given a homogeneous polynomial f(z1, ..., z,) € Rz, ..., xn] of
degree 2, then f =y} + ... +y? —y2 |, — ... — y2,, by some linear
change of variables from {z;} to {y;}.



