Quick Galois Groups

Cubics: (Proposition 22.4)
Let f(t) = t3 — s1t* + sot — s3 € Q[t] be irreducible over Q. Then its Galois group is Az if

D = 5753 + 18518983 — 2753 — 45553 — 453
is a perfect square in Q, and is S5 otherwise.

Cubic Resolvent: (mathworld)
For a given a given monic quartic polynomial f(x) = z* + azx3 + asz® + a12 + ag the resolvent
cubic is the monic cubic polynomial g(x) = 23 + bz + by + by where the coefficients b; are
given in terms of the a; by
b2 = —Qa2
b1 = a1az — 4@0

bo = 4apas — a? — aoag

The roots 1, B2, and (3 of g are given in terms of the roots oy, as.aiz, and ay of f by

b1 = e + azay
Ba = a3 + a0y

B3 = anag + asas

Quartics: (From Notes)

Let f(z) = 2* + ba? + cx + d € F[z] be an irreducible polynomial with char(F) # 2,3

g(y) = resolvent cubic

Y1, Y2, Y4 roots of g(y)
G = Galois(E/F) where E is a splitting field of f(z) where D = D(f) = D(g) (D is the

discriminant).

Then:

G~ S, & g irreducible, D ¢ F?

G =~ A, & g irreducible, D € F?

G = Dy & g reducible, D ¢ F?, f is irreducible over F(v/D)
G = Z, < g reducible, D ¢ F?, f is reducible over F(v/D)
G =2V, & g reducible, D € F?



