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1. Let X be the polynomial ring in 4 independent variables with integral
coefficients, that is X = Z[x1, x2, x3, x4]. Consider the map :

• : S4 ×X → X

(σ, p(x1, x2, x3, x4)) 7→ σ • p(x1, x2, x3, x4) := p(xσ(1), xσ(2), xσ(x3), xσ(x4))

i. Show that this defines an action of S4 onto X.

ii. Compute the stabilizer of x1 + x2 under this action.

iii. Find all polynomials that are equivalent to x1 + x2, i.e. find [x1 + x2].

iv. Can you establish a bijection between the quotient X/S4 and Z[x]?


